n 



S V ^ 




(St) ii[^#a<)=^is6 

A61K 31/40, 31/415, 31/42, 31/425, 


Al 


(11) sss!&ms#- 


WO98/01133 


31/445, 31/495, 31/535, 35/05, 35/06, 








35/55, C07D 207/16, 405/12, 413/12, 




(49) Sl^^fflB 


1998#=-i;^ 150(15.01.98) 


417/12. C07K5/07«. 5/08.1 







(21) I§BSU1!»^ 

(22) mmm^ 

(30) ff*«lr-:5' 
if*il¥8/l 77955 



PCT/JP97/02357 
1997<P7fl 8 0(08.07.97) 



I996^7>« 8 6(08.07.96) 



JP 



(71) UjjgA (i^S$rl^<1-'<T(0Ji;£IUcov^r) 

(YAMANOUCHI PHARMACEUTICAL CO., I.TD.)(JP/JPJ 
T103 ^'3?Cfl51^^iE:0*ffi*:»r2TH3#lH3- Tokyo, (JP) 

(72) ; 

(75) ^m^/imX (*BI<^ol^T(0:?^) 
taffllUjglAlBE, Ka2uhiko)(JP/JP] 

T270.01 TtSiRjfEllJ rf7«y±£-fe:i:T 0 I4»8-202 Chiba, (JP) 
W«^^§A(TAKEBAYASHI, Yukihiro)(JP/JP] 
T305 ^4*»0< {lrtTr.<^S'rTe5#9-3I2Ibaraki.(JP) 
^r^KS(ISIIII, Yasutaka)[JP/JP| 

T305 ^i4«0< tfmtaf-^ZTie* 13-301 lbaraki,(JP) 
ff*S <S(NOSHIRO, Osamu)(JP/JP] 
T301 ^^*ift€y#5'rH:gajy^TBl5#9-^ Ibaraki. (JP) 
Hffl-ai(NODA, lchio)fJP/JP} 

=f 305 j5g«t !ft o < If m« P -T B 35»2-304 Ibaraki, (JP) 



£+BLii(rGARASHI, Susumu)|JP/JPl 

T 305 ^«»o < tf 7tT^J^iSFjl|4-I9 Ibaiaki, (JP) 

(74) ftSA 

#a± S^^Z, ^(NAGAI, Shozo ct a),) 
TI74 :K«:t|5fi«E/hS:iRlT@l#8^ 

iiJS:i^fi!«l*S:^tl: iff^mmt^P^ Tokyo. (JP) 

(81) AL, AM. AU. AZ, BA, BB. BG, BR, BY. CA. CN 

CU. CZ, EE, GE. GH. HU, IL, IS, JP, KE. KG, KR, KZ, LC, LK, 
LR, LS, LT. LV, MD, MG. MK, MN, MW. MX, NO, NZ. PL, RO 
RU. SD, SG, SI, SK, TJ. TM, TR, TT, UA, UG, US, UZ. VN, YU ' 
ARIPOftS* (Gfl, KE. LS, MW, SD, SZ. UG, ZW). ^-y >r 1* 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), ftW^g^ (AT, BE. 
CH. DE, DK, ES. FI, FR, GB, GR, IE, IT. LU, MC. NL, PT, SE), 
OAPI»rF (BF. BJ, CF, CG, CI, CM, GA. GN. ML, MR, NE, SN, 
TD. TG), 



S3 



3 



o 
o 



(54)Title: BONE RESORPTION INHIBITORS 



(57) Abstract 

Drugs, in particular, bone resorption 
inhibitors containing as the active ingredient 
compounds having selective cathepsin K 
inhibitory effects, among alt, proline 
derivatives represented by general fonnula (I) 
or pharmaceutically acceptable salts thereof, 
wherein each symbol has the meaning as 
specified below: X: a moiety (except for the 
C-ierminal carbonyl group) of an amino acid 
residue with its side chain optionally protected; 
R' : an amtno-protective group; G: a glycine 
residue; n: 0 or 1; R^ ; a group inhibiting the 
activity of the SH group of cysteine protease; 
and R^ : hydrogen, hydroxy or phenyl. 
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:^?&mit. mm, m::mm}:f3y':fi^>Km.^i^m^^-tiit^m^^i-^^ 
iimf^tssif&}i^^mm\zMm(o%i^ximti:w^u. ceii. Bid. loi, 2210-2222 

(1985), SU^Anat. Rec. 224, 317-324(1989)]. #0«imU«W«ftfi)i^<^?iSM?dXjg 
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^»[#^!wl!at-J:5't!»llxigm<c*5v^T> ^%^^m(D^m.i^-^h^^^^- 1 

fmh. Lr;<7x::^'>i^Lia^jdsWffl-eife6 O i:#;te>tLT#^[FEBS Lett. 280. 
311-315(1991)^ Delaisse, J. H. & Vaes, G. (1992) in: Biology and Physiolo 
gy of the Osteoclast (Rifkin, B. R. & Gay, C. V. , eds) pp. 290-314, CRC Pre 
ss, Boca Raton. ^ J. Histochem. Cytochem. 41, 1075-1083(1993), BlOmedica 7( 
6), 629 (1992). FEBS Utt. 342, 308-312(1994). FEBS Lett. 336. 289-292(199 
4)Rt;«. J. Biol.Chem. 269, 1106-1 109 ( 1994) 

i■:li:^S^^$^^TV^-5[J. Biol. Chem. 269, 1 106-1 109 (1994) th 

i: 9 4%(7)|^-^4^:WLTv^■r. ajftttuia-eafei-^gmLfcr tis^$^^Tv^s[Bio 

chem. Biophys. Res. Cbmnnin. 206. 89-96(1995). RXf J. Biol. Chem. 271. 21, 
1251 1-516 (1996) ]o 

4#l^ll^.4!5fgaW095/24182-i^»tCtt. ^T^T^i/i^OSr^- K-fS^Ky 5?^ U:*-^" 
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i^mi:i>^-r^zttm^^nx^^?> (febsuu. 357. 129-134(1995), j. bioi 

. Chem. 271,2126-2132(1996), RUJ. Biol. Chea 271.12517-12524(1996)) „ 




-64 



#gl¥5-3 4 5 7 5 4^, 4#|»5p7-8 9 9 8 6^, SW§^¥5-1 7 8 7 
5 8-^|C«, Leu-Leu, Leu-Met, Leu-Leu-Leu^<7>i?--?yf- K^L< hl^^T*^ 

tirv>5„ Ld»L, w^^e)<^^k'g#©*x7•>'VK|Jalrf^ffll;lol/^T«^5r^l^ii;6s 

J. Biol. chem. 271, 21, 12517-524(C«, ;57x7'v'^KOS«i|#M*4Sr<^f^ tyt 
1^^. Mt^if^^^WVhZ C b z - L e u - A r g -AMC (C b z : ^i^i^^/U 
^:^ri/*/i'7j<ri/uS, AMC : tt^feffl) SrJiCfe, m(7)SM;JS;?;xr'>i^KJC j; 
9i5>«?$tvS;ii:;5SB§^$tLTV>5o ^W»$tb5S®<^)loi: LT, Cbz-Gl 
y-P r o-Ar g -AMC tll3^$i^TV^5;5S, fl!i<7>:*7"7'S^i^ 

#B^BS6 3-25306 1 :^^m(D-n<Dit^^i:^'^'r?) 
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;iSffi^$ixTV^S (FEBS Lett. 321.247-250(1993)) , 
R 

X-OOm-NH-CH-CO-CHg-CKCOn-R' 

LT V ^5 o -i^^I^^lCi^^ LTV >5 , mm^X <5 ^01 ^ixT V t> <J: V ^ o — r ^ 

^=^> (Pro-Arg) <^lfP^«JiSrWi-5^fifeS®;5S;«;7^:/'>>'KW{cJ:o 
Xmm\zMii^iim^f\^^:Lbi:n,mLtZo ^:lX\ roP r o-Ar g^Slit^t 
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*r'7'i^i^K|Jailf^ffldS;<;7"7''»'B, y<yU hV zf'^iy. zfiy:ym 



n : OXttl, 
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(b) X*S^-NH-CHR»- (^ifi, R'ttTK^IIi^^. T/U^/VS. iS^T^U 

Stt. imr/u^/\^m. ^^n^i^mf-. i&mr^i^^'^i^m. j^mm. ^/v* 



S;'>T>'S:^-C (=0) CF3. -C (=0) CF2CF3, -P (= 
O) (OH) 2. -C (=0) CHjOCH^CFa, -CH^Cl, -SO^F, 
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yu;}-;=./i.S ; nms^WtTi^Tfc J;VNT y-/^3^dri/*/^/^?-/^S ; gift 

^SS: W LTV ^T t> J: V ^-^^SUfiafP-^T^ n ^2^©^$ ixfc;{7/W/1?=;uS ; 
'Oif >m LT V NT t> i < g^S«r W LT v nt ^^^^ 5 7!;M 6 
M'^T^ n T y -yPS ; Jg'g' LTV NT t J; < glfeS^ W LT V nT 

'bJ:v^^^9!?575M6M'^xnr y-/i'STglft$ixfc:3&/i'7j<::^/uS ; 1, 
3-i<?3j-:3f y7:=:/p£ ; xtt'<i^-e'i^^<ir^^LTVNTt>J:<fimS^WU 
TV NT <t V N-^M^ 5 6 M^T- n T y -/l/STgJft^Hfc^/U/l?^/!^;*- 

(e) n = 0T*>S^l:^1^T*>5, 
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R'' : (1) T/uxt KS: (2) iyr/m-, (3) ^-c (=o) CF3, 

-C (=0) CF^CFa, -P (=0) (OH) -C (=0) CH^O 
CH2CF3, -CH2CI, -SO2F, ^L<tt-BY'Y2 (iC*, Y> 

(4) MT/U3:^V'*/^7}^::^/Vai7^=yl.£ ; (5) (g^ 
(6) llJfeSSrWtTV>T'b<kV^Ty-/l^;^pt^/U;?77l.;K= 

(7) g^SSr^LTv>Tt>J:v^Tyw^;^-^'>;&/^7^?=/^S ; 

^^/i-S; (9) g^S^WLT^^Tt>J:v^-^^^^afp-.7-^sS-Cflj^ 

(10) '<>■e>^^iiag^LT^^TtJ:<ll^SSr 
WLTV^T'^><t^^^^^5 7&M6M'^xl3Ty-/^S; (11) ^v-^i^ 
«i:^S^LTV^Tt)J:< ll^S4r W LTV t J: v ^-^^^ 5 6 
n T y ->'^STg^^^$ ; (12) 1 , 3 - i?ir^ y 7 = 
(1 3) -<:/i^^-^^:^^LT^/^T'^>J;<B^^S:&WLTV^T 

(1) R»'- (G) n-jl)^^:^i^/]^:t^iyjt)jy:^=ijumvh'0. ii^^R'" tijif. 
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-Va 1 -H. -Me t -H. -Ly s -H. -A r g-H. X\t 



- P h e -HX-7ik;^n^m-^h^it^. 
(2) R"- (G) n-i!>^^l^'J;\^:t^'^:^/^^=^^^&X»>^ . it»^^R* * ii^y^ 



cm OH 




^ OH OH -C^$n5ST?fe5<t^i^. RXf^ 

(3) R"- (G) n-i^^>'y^ ji-m-^hr) . ii^^R*'t^j\^mmj-(Dt^. 

-X'-R^'«> ^-Arg-H. Xtt-Arg (COOCHaPh) -H 

9 
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i&»T/v:^/uS, teiftT/U'r.d^v^S, i^fy^ij 

^hS, T/U=^ryl'^:*-S. =hnS, ;*/P7j?:^v'yUS, V^)y JViru 



•to ) ■C*;^$n5S-efcSyny:^^i|}flEX«^<DS!{|SI^6<j{;i|«F$$n5^ 



VaK Aib, Phg, Nva, Abu, p-Cl-Phe, I le 
X Thr, Thi, Trp, Lys, Cha, Gl uSm4e fh^hfl^m- 




(b) Arg, Nl e, Tyr, Phe, L 



e u. Pro, Hyp, G 1 
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(e) R^';6^ (1) T;l^tKS; (2) i^T/S; (4) i&igJT/^rT^i/;,;; 
jK— /WS; (6) 7a=/l^:*-p<f-/U*/U7j?=./VS; (7) (SijRr/l'=dr'> 

T'bJ:v^:73:ydpi^*/i.7}?=/wS; (8) (SiBiT/i^ 7^c^SSt/^^ 
n y LTV ^T t i V ^T.7/l-=i^^l' 

Bift^tlfc^/W^^/PS ; (1 0) ^i^-tf>'l!ltiH|^LTV>T'J>J;<. 

HtSar/u^/PS) -egg^ $ixT V ^T t> J: V ^-^gUl 5 6 M^x n T y - 

V^T^>J;i/>-^S^5M^7"nTy-/l'S; (11) ^>"^>^tm^LX\/^ 
J:v^^^*5M^r-nT y --'VS-Cllift$Hfe;&/Wj}?=i/uS ; (12) 
1 , 3 - y ; xtt, ( 1 3 ) /ND -J^vi^^-cgm^HTV >T 

-fc <t V 6 ^^-r Dry — /I'S-C-g^ /i'7j?=yu;^-df^-> p< ^/P;!; 

( f ) R"';5S. ( 1 ) T/Wx t KSTfcsyn y :^^»fls:xtt^<^8!illl^6<j(cff 

(g) R''*dS, (9) gtftS«rWtri>TfeJ:v>^^3p|iajftl'>.xn||Sl?g|ft$ 

1 1 
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(h) R^'iK (1 0) '<y•tfy||i:iffi^Lr^^XtJ:<fi^S«:WtTV^Tt 

(i) R^'tJJ. (1 1) -<v-lfv#^i!S^LTV^TtJ;<g^S^WLTV^-ctJ 

(j) R^'iiK ( (13) />n'j^:^Jl^^Tfgjft$tbTV>Tt J;v>'g-i[§g6M-^-r 
y:/^a»«iXtt^(7)8!l|g^6<jtci^^$tvSJfe, 
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HjN- (CHj) mC (R2) (R2' ) -COOH 
T'^$i^5a-r5/®f (in=0) mL<n$-7^/§^ (m=l) ^t^-TSo 

-HN- (CH2) mC (R*) (R2' ) -co- 
{ll!l«;5S«g|$nTV^Tt>J;v^ (a-) T$y®?^Soc7^*/u;K-;uS»<^ 
-HN- (CHj) mC (R2) (r^' ) - 

uben-Weyl. 'Methoden derorganischen Oiemie' (Method of Organic Chemistry) V 
olume XV/l&t;«2, Stuttgart (1974) ^-^fig-t-S C t d^T^ 5o 

*JSW»i«Ji:*JV^T«:. X«L<«XN::^$tb5 ra!ig(dJisSI$jxxv>Tt J: 
V> (a-) T^yKSSS<OC5^*/l/;}f=/uSSrBfe<|P|j^j OT$/»«S$riO 
^X^(07^m<omr\Z.i.r>xmm-^, ;*:|§WOX^L<«X'{^;T^^n5 f 
^l!lm2)s0^g|$i^T^^rt>J:^^ (a-) 7 ^ y^m$im(r>ci^ti;vif.=.;\^m^n^<U 
{C*Jtt6, »*U^T^yK«StLTtt. Mx.f^. Arg (T/U^=i^) , Tyr 
(^nt'i^) , Nle U;Vuy{^yy) , Val , Aib (a-;<'^/U-T7=.V) 

, Phe (73i=/UT7=V) , Phg (7a:=:/U^i;i^» , Nva (y/W^y^') , Uu 

1 3 
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(p^i/:/) , Abu {a-T%J--:ff^)>y^ T'yyY) , Gly (^^Ui^V') . Hy 
p (t Yxi^'yfn^)v) . Pro {zf^^)l^) . Lys (Vi^i^) , Typ (hy^h^r 
V) , Cha {fy9xi^^>y)V77=^'y) , Glu {^/^9%^ym , Met (T^^^J-sii^) 
. He (^yn-<w) . Thi (|3- ( 2 -'^:=.=i/W) -T^^V') > Thr 

. Ala (77=^^) , Ser ("fe y , Asp (7';^^<7=¥i^®f) , Hyl (t Kndf 
i^yi^>') , Cys (t/JXx'Ti^) . His (t;^f-i?:^) , Hse (^^^^•^r!;i^) , Hey ( 
i!rs^i/7.y->{V) , Qm , Gin (^/V^^y) , Asn {T7.y<7^^y) 

fcSo 4#»C»*L<tt. Nle, Leu. Val, Nva, He, Abu, Phe, PhgT^So ^^^f 
*t<«, Nle, Leu, Val, Nva, lie, Abu-Cfc5o t.1t, iix^<7)T ^ y ^^SJi 

V^:::i^;^o :itlb(^i*giStt^^{-J:<»e)iXT*5l!), 0iJXL«, "The Pepti 
des' Volume 3 'Protection of Functional Groups in Peptide Synthesis' E.G.G 
ross, J. Meienhofer Edit. , Academic Press, New York (1981), St/'Chemistry of 
the Amino Acids' Volume 2(1961)^JJ:|Btt$tl/TVN5o fi^H^f^M'The Peptide 
s- Volume 3(Z) 7 - 4 6 KJittT ^ ^ m<r>%n^ {mCTAyiJ J ^ /WS, h y ^/U^ 

6 0 ~ 7 0 HJCJi^^r ^v'y S<Z)^iiaS h P S, p - h/l^a: 

•rS) , t ->^^/i/a^dpv';*yU/1?-/i'S (jgtTB o c tH&IBt-S) ^SSr^tf) 

7 0-80 Mictt'f 5 ^^y-yuSloastfm-f-c^SIS h y 

2, 4-i?=ho7*=yvS, '<:^i^y>r/wS, z, Boc^Sr^tf) iiK 8i~ 

8 2 MJittf 7 / y /l^Og|5(IM^(Z>^SS;5S, 8 2-84 MJitt-r V K-/WSO 
^K^JI^^ofiiaS (?J^/w^yuS, Z^Sr^tf) i o 2~ l 3 2Miai*/W)i}?* 

1 4 
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, 1 3 7~i 6 9H{J:{if';?h-/wS<Di*^S (p^'^y^S, t-^f^/PS, -^^v^/u 
. 1 7 0~2 0 iM»::ii*KS<^SIS K^^i^/wS. t-y^/wg, p'^^'VS. 

^fc. X^L<^iX•(^$f*U^S^^^^W<J/^fi|Jt^T^■t- i:. ^-NH-CH 
yl'S, WStT/l^^=^/i^&. Ty-/WS, r^/W^Sr/US. 5^i/-/^-4-'r/^- 
/u;<;/w^*-</uS, i£ijRr/v*/>r/i'T^/S. T^yS. ^/^L< 



*?giHBSo-ji9:^ (I) ^L<f± (I' ) coS<7)^iS(i*5V>x rtsaj ^rj*, # 




1 5 
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-<yi-/um. ^ y-<l/^>V^^ ^i>r-^>^/\^m. t e r t — S^'^yUg, i - 
1, l-i^pt^/UT'^/l.S, 1. 2.-'J:^^,v-^^,v^^ 2, 2-'/p< 

P« ^/UT-n e/WS, 1, 2, 2-hy^^/P^nf/US, 1 -^.^/l^- 1 

l-^^/l'-2-7«^yl.7'ai^yU5;JWbtb5c ^"Ct^Sl^llc 1 71; 
S4®(Z)t<Z)W*L<. ^^yPS, oif^yps, :/DtVuS. ^ y^n tV^S;}?^?^ 

2-7'x-/US, 3~:/x=:/l^S, 2-;>J^/W-l-:/D^=/P 

1— 2— O-x^/US, 3 — li^x^/VS. 4 — ^Ji^x^^/l'S, 3 
~ y ^/p- 1 - r/T^^/us: 3 - ^ ^/P- 2 -yx=/us> 3 - ^/U- 3-^7^ 
-/I'S. 2-^5^/w-i-:?'x=yi.S^ 1, l-i^^^/ury/ws, 1, 2-^;^ 

^/l— 1 -T-n-SziyuS, 1-31^/1— 2 -7'n-<::i/US, 1 .^-t^yuS, 2 

— ^^ir^/uS, 3— s:^ir=/uS, 1, 1 -i^p<^/w-3->^x=yuS, 3, 3 
-i;'^ f^yw- 1 -:/x=yvS. i - ^ ^yv- 4 — i^/x^yuS, 4 - ^yu- 1 - 

-<>7^ziyuS. 4-7'^/l--3— <:^7^=yUS«gS;JWt>n. *-Ct>l^9{l«C3 75M 
4ia(Z)ryU-Jr=yUS;)Jij^ 

Ty-yl.S*SiaF*L<. ^mmt. 7a.=yvS. :h7^yuS. .fi^T^^yPS, r 
vv^)}vm. :7:c-f:^hyyi.S^is^ift,H5, »*L<tt7^=yi.s, ^^^yu 

1 6 
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ry~/i^sj x-mm^titcrnvhy) . m^izn. -<yi;^/i^m. i 

- 7 3 - 7 31 =^)V-fxi If/WS, 2 - 7 a. s./VT'n l^yUS> 1-7 

r^Nny^-i^i^j iLTii. 7 5/igii^-. mmm-. ^kmrn^f-. B^mw^'f-w 
WbixSo iif*L<tt. y^ymu'f'. mmui-xh^, 

-<y7°u;K^iy£, T'h^i^S. 'Yyy^^^i^S^ s e c-^h#VS, t e 
r t-:fh^iy^, ^>'f^7V;i-dp>> {T^^i^-^^iy) 'l' y^i^f-/U;*-=3p$/S. 
te r t -'^V'^yVsi-dpi/S^ 2 -pif'/WT' 1 

, 2-i;^^^fV-:fviii(^i/m. l-3^^/l'Zfr2^.^iy^, 

/i^Sj Tlffift$ix:feS;65^lfP)H. AflsWiJil*. ^^Jf^^m. ^'f-i\^irl&s 

Am(Drjvii-;\^:^mmi^\.<. ^^f-^i^-tm. ^'^/^^^m. -fnyffv^irm 
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yf-/W;<7/w<^>f/uS, y::/^/i';(;/w<^>r/us, s e c -y^/W;<7>rt^/<*>f;u 
S, t e r t-y^/P^/l/z-^^^/Ug, ^;/^/U;<7/W<^^y>S^;0S^tf tjti/So 

^^/^S, 'fyy^/i'Sx ^^nj/us, -fy^^uy/ug, f/^o^r/i'S. '^^-^^y 

/i^T^ys,»:LT«, ptf^/wT^yg, ^i^/pr^ys, T'nf/ur^y 

S. y f/vr ^ y s, y^^yvr ^ y s, ^zf^fvr ^ y s, s e c -^5^ 
/UT ^ y S, t e r t -:/^/uT 5 y s, 'O^/ur 5 y S^;as^Jf p>tt5o v^- 
<S»T/v:Jr/uT5ySirLTii, mxn, v^y^/uT$yg, t^oi^/wT^yS, 
i^T'nf/ur^ ys, y^/uaL^/uT^ys, y^/uyntvur^ys, y^^/u^r 
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co^ L < \i.'m(r>r ^ J t LTii^ffi V > bttTV >5 fc^^^s^l^Jf t)^. Sir 

IB'The Peptides' Volume 3(7) 7 -4 6H^-fB«l$i^TV^5T ^ y S<7)fiigfS. 

'Protective Groups in organic Synthesis' Greene & Wuts, New York(l 

p - ^ h^-'y^ L < I* p -= h aSTElft $4xTV >-c t> X^^y 
y>r>'WS ; fgiiT/Wa^e/^/^^^i/l^S : ^l^-^l^mH)^ (p h^^ri^S. p 
htim. p—'^tium^L<ito- (N, N-t^p'^/U;i7/U;ndrf-^ KS-Cg^$ 
tLTVNTt>J;v>-<V>?yU::*-#i/';5;/V'd?-ywS, '<:^-eVS*s P h=^v^S, p- 
^ hcrS^t<»ip— tJ'nnSg^^^tiTV^Tt J:v^^>'i^/uS^ ^:^-tfi^ll:iSp 

^-rSS (^Jx.»i. The Journal of Biological Chemistry Vol. 270 No. 33 I925-I 
9231(1995), TiPS-October 1993 Vol. 14 366-376, J. Med. Chem. 1994,37,4538-4 

r:oJ:9/j:Si:LTtt. T/i^t KS ; i^ryS ; ^-c (=0) CF,, -c 
(=0) CF2CF3. -P (=0) (OH) 2. -C (=0) CH2OCH2CF3 
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Sr W LTV ^T ct V y -/l';*-:3r ; m.Wik^^ LTV ^T t J: V y 
-^U*yU;Jt;z7l.;d-d^.>p{^/U:^yU,-j?-yUS . ^imSSr^LT^^Tt±V^T7/^=^^^/^ 

n»STHlft$ ttfc*/vj}?=/ufi ; -<^^^l^^h.tl^-^ LTV ^T t J: < g^S^W L 
TV >T 'Jj J: V N-^lg^ 5 75^ 6 n T y -/VS ; -O-eV^ i jjg^ t T V ^T J; 
< BiftS^W LT V >T J: V ^Ib^Q M^r n r y -ywSTffi^^ tifc^/i' 
7}?=/wS ; 1, 3->f:*-dpy7:=yus ; Xtt^:/-^:/^i:in'g>LTV>Tt J;<®^ 
SSrW LTV ^T t J; V 5 75^ 6 fi'^x o r y -/wSTSIft^ J^yh;&/^;^=/^ 

^^c. -m:. (I' ) (Z)R3*tLTii. fl(rl2(^So9*>. (1) r/urt ks 

; (2) >TyS; (3) ^-C (=0) CF3. -C ( = 0) CF.CF,. - 
P (=0) (OH) -C (=0) CH3OCH2CF3, -CH,Cl, -SO 
jF, «L<H-BY>Y2 VXtKY'Jil^-XttS'fcoTTkffiS, 

SxigfiiT/Va ^ '>SXtt<ftjKr /U^^r/UST^ y ^ L < v^gi^^ $:tT.T V ^T 
t>iV>T^ yS$r;^-f„ ) T^^tlSS; (4) (&jiRT/U3^v'*/UjK=:/W:t7^ 

=>'l'S; (5) gtftSSr^rLTV>Tt><tVNTy-/V;*-^Pi/'p«^/l^;?;/W;Jf=.yU;i-:if 

(e) g|ftSSrWLTV^T^>J:v^Ty-/^^2^^f^/^;& 
/wjjfs/uS; (7) glfeSS^WLTV^Tt>J:v^r y-/W;!h=3lr'>;&yU/J?=/i'S ; ( 
8 ) gj^SiSr^t LTV>T 'b J:VNT7/i'^/U;^7yU;K-/l^;^dei/p{ 

; (9) g^^SS:WLT^^Tt>J:v^■^gg^^a^^x^sSTgife$i^fe;<7/^7}?^ 
>'^S; (1 0) -«i^-tfi^Sl^ffi^LTV>Tt J:<g«^SS:^LTVNTt>iv^-^|| 
5g5 75M6M'^7"nTy-/wS: (l l ) -«i^-^i^m^ifi|^LTV>T1> J:< gft 
SiSrW LTV ^T t J: V^-^^IR 5 75^ 6 M-^x o T y -/l-STg^ $ t\.1^-)i )Vif. 

(12) 1, 3-i^;i-^y7=/uS;Xli (1 3) '<,>-^>'^i:«i^L 
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IBT y -/uSTllift tfeS-C*)5o A<*6«Jlc«7 

^-<>'-^:/miri!i^tT^^Tt)J:v^•^^S^5 7I^^6M^■r^Ty-/^SJ LX 

WJctt, foy/ps, >i'$^'/y/us, f^yy/ws, ^r^y^^i/S, ^^jf-rv 
yyus, :*-^f-yyyvs, y^1^>^y>'^£, hyrv^y/^-s, ;^-^1^v?T>^y/^ 
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-ry^r^Ky/ws. ^r^^^yy/us, ^yy/us, ^cy^yv/i^m. ^:^yyn/u 
^y^f-y=yus, i^vyysyus, '^^^x^^yyy/ug, i, 2 — 

if * L < tt, ^-^^S ifil^ LTV ^-c J: V 5 M-^x o r y -/vs-c*> ^ 
, 3li::»*L<tt. ^ryyyus, :*-drf->^y7us, -O'y^^ryv/i-m. -<>y 
;^-dfi^/y/^s-efc5„ 

r-<i^-tf >^ i: iffi^ LT V >T t J: V 5 75^ 6 M^t' n t y -yuSTft^ $ ti 

6 m^y" X2T]) -/uSj Lfc^/VjJ^^/i^S-Cfc 19 , L < tt. '<:^-^>'|g 
LT V t) J: I ^tmm 5 M-^-r cry -/i-S-C|t^$ ixfc^/v-sjen/vs-cfc 
•9. ie{cif*L<tt, f^ryy/us, ;^-dr1^yy/^s, ^i^v-f-ryy/vs, -o- 

r-O'-tf t t T V ^T t> J: V N-^^fg 5 Ti^g 6 n T y -;u£Tgm ^ 

SfrlE rTy-/U;*-:^ri^pt'?^>'W;<;;U7}?=/u:t^ix^f^/w;{7/U;}?n/i/Sj ^ Fry — 
>'i^:tpt^/V*;VjJ?->fWSj . rry-/V:i-:Jr'>*yl^:j?=i/l«'Sj . rry-/>;«^/P 

J . r-<^-^^^Si:*S^LTVNTt)<tv^^M^57^;^6*-^7"PTy-yuS-CBIft 

ttS05le^±<z>ia^fts*^LTv^TtJ:<. agist trtt^^tc^ffi^tLsg 
\t/^uy:^m^. mkr/i^^i^um, ^/i'Tf.^^^/i^m. r^/s, &i;«*y^L< 
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^Nn^i^p^, =.VpS, i^r/S. T^yS, ^y«t<«:t?--<Si»r 
£j i:LT»*. p<'?-^>'t?;d-^i/S, 3:^u:^i^:*-s^i/'S, -^aifui^i^^t^i^m 

TV ^T t) J: < LTV 'fc J; V ^-^^^ISfP-^x n ; v'^ n T /W^^/V-S^Og 
^SSrW LTV ^T t> J; V ^r 7/i'=^/vr ^ y S^tB^ $nT v ^T t> J: v \ 

lii'^T^oiRSi^iAn^Ts rifirj^^o- [3, 3, 13 -4-:ti^'f-A^m^omm 
mmtmfbfi^, tits rr^^i^^r/i'T^/Sj tLxn. r^yst^TK^i^i^ 

^Vi^y&. y y 1 -f '<7t^=/V'S. 1 — r ? yv^y 1 - 

;(7/V;J<=iyUSj ^: tT«. atria^i[3fJfiaiP->'XnS?lSd5^(^a[|f5Ji[^«r^tT*/u 
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(giRT/U3 dri^S, */U5j?df i^/US^ T ^ y S&tJ«*y L< tti^-<6iaT/U:¥- 
*«l^<^-»^ ( I ) &V ( I ' ) (Dit^<D:fa V >'#»Sr*i-7'n y v^as 

{I) mj^ ii' ) (Dit'^imm&(omm\z.xox\-m^m^ 
mtLx\x mists 9:itA(.msst. x^it^^m^ mt. mm. ^AM^comm. 

-^nv^, rf*<if, -vWi^^, ?L^, ^^^y^.. "Oh^rm. 

^fts (I) (I' ) ff>it^mt<i^tii< tti^to^^mmmiF'i:^ 

I) &tJ5 (I' ) r*LP,07K»%. ^Wmmm. *>5VM*i^ii# 
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m^Lfi\^^mmx^mLxifs<ztt^9m±m\xhi>m^iiih^o :i(dxo^£ 
^mmi'ch'oxitm^^^:iHt:m^Lx^t^-^fm{cmi\:^'tt:L^. 'm\z.jt^cx 

^mmt LT^l^l|g#l^:J:<*qe,i^5t><^4:fflv^5c:i:;65'Ct5o l^^izm^Lf£ 
V'^SISj; LXiiy 'Protective Groups in Organic Synthesis' Green & Wuts, N 

LTfi, 'The Peptides" Volume 3 "Protection of Functional Groups 
in Peptide Synthesis' E.G. Gross, J. Meienhofer Edit. , Academic Press, New Y 
ork<I981), &t;«'Chemistry of the Amino Acids' Volume 2(1961) ^lC|Bffe$iX/t 

■To OToiJ^PJ^3*3v^T^i. it^ (i* ) <7>mit^^^i^x. it^ (i 

) o)mmmtLxmmti>o 
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-f&i^ ( I ) ofk^tt. *fj5-rs^o y ymmi^ (ID) xn^(D^ji':f-^i^/\^ 

xy— /^^^k:^fc5V^«N-t Kn:iri/';^^'i/W ^ K (HON 
Su) , 1-t Kn:^ft^^i^/h!;T/-/W (HOBT) ^ON-fc Kn^^-zl/T 

;/7ac:i/Uj}N;^7jxy/K N-ptf^/W^/U^y > (NMM) t^SJES^itX^btl/'S 

r tt, 1 - (3-'J^ ^/WT 5 y 7*0 fyu) - 3 -si^Jl'^/UT^i;^^ * K ( E D C 
D.N, N-i/v'^n--.:^rv'/U^/V^v^'f 5: K (DCC) . i/7i=:/V'7}N;^/MI 
/WTi^K (DP PA) , >ry:^'^>'V'^nn*;M-h, 5 ^^y~/u 

. ^i^y hyry'y^u-N-t Kn:^r'>hy;^i^>«^/vr5y*>^7h=!>A^^i^ 

7yi':*-n(}A/{b'i^ (B opioid) ti^(D-<zf'^ m-^mm^-mzm^^^hti^m 

EDCI. DCC^<Di®^^[lJi:^;tlCfflV^T^>J:V«P^PJt LTf±. ^HOB 
T, HONSu(^)f&, 3-t Kn:^r'>- 4 -2}-dry- 3, 4-v?tKn-l, 2, 
3 — ^y^hVTi^y (HOOBt) mmfhtl^o 

hym^/uT^^ (TEA) . ^Vi^y. f=jyv, /u^i^;/, nmm, n, 
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, 3:-7^/K r K7t Ko77:^ (THF) , v?^ h^i^ai^:/, 

^ai-^/K h/UJcv, ^>>U>', N, N-i/p'^/U/^/l'AT? K (DM 

F) , i^p<^/u;^/U/j^^'>K (DMSO) mt>mifh*i. ri^f,ttm3itl■T?fc•5v^H: 
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CJ:oTli^'fb7K^i?/i^S^> :^^l:7K^®!/ h U 7;l/;i-Df^@j (TFA) . i>o 



(a) 



of 

R^-(G)n^ CO-X-COR" RMG)n'^ ^CO-X-COR^S 

<V) (VI) (la) 

(I a) T/^^$j^5r^ KM<^C5|5«g(^S«:Wr5^k^«:. St;^^-^* 
7W7l?>'ijfXtt-?-o*7i'4?=¥i//vSir*3»tSSf&^gf4{k«f (V) t. (VI) T? 
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R^.(G)n^ ^\:0-X-COR*^ R^-(G)n^ ~x:0-X-CH20H 

(VI) (n) 

(vn) t:SmtLX. mS:jS5c-r5ri:{cJ:«9iijti-5::tA5-et5o 

— ► ^ 

Rl.(G)n'^'^~^0.X-CH20H r1.(g)„/^"^O.X.CHO 

(n) (lb) 

(iCifi, r\ G, X> R*RXJ^nnm(DW:^i^-t^o ) 
-lec^ (lb) (7)R^;65T;V^fc K■Cfc5^k•^#?^i^ ^J^«^ Hill2 (a) 
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K^tttii^x ^ui^y, ^'cin'<>'-^>, ^'^ur^^ny 

^^ ^-v^^^«<^s^&^^:Bi'^u/j^v^»^i^. ^it^uM. (crOa) -fy>?> 
(pyr) . CTO^-mm-py T^(omim^mtxmmti>t\ fc5v^liD 

MSOttiKya:f^yUT5y^<^JSS(^#^ET. (SO3) -Pyr^yS: 

(1) ^^n^yr/iy^Mt 

(2) T±^-jHt 

(3) :/<^3?A 

(4) :=.;^-f-yw{t 

(5) IKBoc^b 

*l8Wil:^'f. R*;5st'-«7i^v^^«cTli>S{l:-a'^tt, MJt^-r^ n-Boc flcii 
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(6) '^^xnr y—zi'^/i'jK^/Hk 

(7) mfk^Ci 

(8) ^'fi:SJ$:2 

(9) =hy/Wk 

iij:!5S!ijtsnio sjt5aK&u«^fflEtt. m^^^^m^m^. sut^^i^^^x^ 

(10) g^*/W7l?=./V';i-'^i^^f-/v*/U;i}?=.Mt: 
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(11) gl4it£(c.t:2>^^ 

r-J:^^K^fifeoSaii:ll«j 1 9 85^ (AH) ) Srffli.^T^fig'rs 

S<?5#J!)P^ ffii^Sftx flirE'The Peptides' Volume 3 Protection of Functional 
Groups in Peptide Synthesis* E. G. Gross, J. Meienhofer Edit. , Academic Press, New 
York(1981), Slj^'Chemistry of the Amino Acids' Volume 2(1961)^(C|alfecO:;^& 

4it^<^S!IS m^\i. m$i<DMm^ r-jy^K^^(^Sfigi:ll»j 1 9 8 5¥ (A 
H) ,R.XfR. M. Williams 'Synthesis of Optically Active o-Aminoacids' Pergamon 
Press, Oxford (1989)) *>5V>tt^Oiife(;:S|irS^ife^fflV^T^fiK-e#5o 

m misf*, ttw. nt^^. ^m^u-^hryy 
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t/c. *7^y->>KI±'tMfl5i*^»r*J0>T*>^tTt.^^C<»:*^# (Bioc 
hen. Biophys. Res. Comnun. 206(1). 89-96(1995)$nTl^*C<!:;ft>t»> * 

>|5:iSB«<D-«^ ( I ) ( r ) T^$n^:^D u 

(1) 

Z-FR-MCA 
PFR-MCA 
(D) -FFR-MCA 
Z-GPR-MCA 
Boc-AGFR-MCA 
Bo c-VRP-MCA 
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!* U -eo^Cie^ii Z (i^; > i^yu;^^. i/^^l/^fC-^U^, M C A (i 4 - ^ ^ 
(2) ^:^}* 

k ^OTOlI^*'r^*"r:/•>>LJ&fl!C^T^ Methods in Enzyumology V 
ol.80.540-541ia«g®:5F^*-S|l3[|£UTx ^^trStf S;577^:/'>>L» 

fi^SftT^N'JOA (34 OmM) ^ Wm (6 OmM) . i^i-hVOl^EDT 
A (4mM) ^-g-ti-^Sj^t (pH5. 5) {C. h h^?S3fe;57x:/->>L 

0 h-y>ti:») ^.jnx.. 2 0 n g/m 1 (Dmm&^mvtio ~:«f^ ±E 
aaHft{ci;f■3^x^'f•^--;^*8mM0aKi/j:^J;^'^cJDx.T> e>ci^T± 
IE ( 1) o^^m^ a^-Ti- KiFSi) *2 0 uMomi^izti^xoizmyL 

1 0 OmM) > JSmi- h y (3 OmM) ISfcOl^ (7 OmM) 
i&f?it« ( p H 4 . 3 ) 5 0 1 *llDX.TSi6*f?Jt UytSE. #^JffiS®*^ 

U^7-Ti>'-4-y f-Jl^ -r U > ( AMC ) *'^t^SJ55«t©:it:)t 
S*i!l^«iS3 5 5 nm^ Wllf&^4 6 0 nmTiBO^U/Co ^*Ki:»)S® 
*'»t>jSlBIU/cAMC©4 (nmo 1/m i n) >^^i6fto 
B. #«®»:*ffS/7-r:/'>>K»^|f£ttCDaiJ^ 
•i'1^^#^B^la**3e^K^ a BIoI. Chen. Vol. 269(2). 1106-1109(19 

94)) t:f^m^m^ ^x'^miz^ *j mnrnw^^-^tzmmi^'c^^ittL 

ME S (2-Morpholinoethanesulfonic acid, monohydrate) (50 mM) 
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. •:?-^h«J'^AEDTA (2mM) . ':^^:tXU'f (4mM) ^ 

t^fmm (pH5. 5) ir. ±ss.^T:fiy>K^m:^mfm'^mmtfzo - 
^izmA.. m&m^mbtzo mmn ooni mmm o o i 

3TCV6 O^K-f N LfZo SJ5c:«C*y ddS^K^ h 

'j'^A (1 0 OmM) . fitKT^-hU'^A (3 OmM) RtMm (7 OmM) 
^-ttrSfSilf^^ ( P H 4 . 3 ) 5 0fi\ ^Jn^TS0^f|tihL/c'^. 

jiXS^*>t»i!i«uyt:7-riy-4-^f-;i/^'7i;> (amo *#tm 

«t<Dfbti£^i@jgftS3 5 5 nm> mm^4 6 0 nmTSQ^U ±SS.tm 

(3) llifefem 

c:©^m*^^»B«^>*^ni:J:^IC. C^MSMMtrP r o-A Tfsm^^ti>^ 

\.t(mmm^\th-(yt\-f^ C5^jM©P r o-A rg«|ig{i:^x:/>>K 

(1) moj"^ 

©laSintS J: ^ lwin;tfcl^-CD«»«*Ml \ ^^i3^t LT Z - F R - 
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ikM (pH4. 3) 50)tz i*Dn;tTac&*«tihuyi:gi. aBr*^«;»ie«iLyb 

7-Tiy--4->f-;U^'7ij V (AMC) *^trSX5«[©mjtS^|^fiHr 
Sl^) *2>^^irj:oT3^i6/Co nj:l^DMSO^§«[^M^^TI^» 

oim2pi nzmimioou i so^stk i o o it^ i ^iiDx.T>r ^^a'^ 

^'ffi) ]x 1 0 0 

•9 \:M^izM-QMmti^m \ -^J^^i UTBoc-AGPR -MC A 
*4 0 xrM0»g<i:/xS J:9(wfiD;tT^«[^l9j!iU/Co C©fi^l 0 0 
H 1 X 1 0 0 1 SC;zll!l^1^|{**-ttrDMS 0^2 1 *S^U 

3 7'CT6o^fS'r>^i'<-hu/to SiS«[fcfnasj&f|tjh« (pH4. 

i6/::o 

MES (10 OmM) . v?:^ h 'J ^^AEDT A (1 OmM) . 
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>r h-;Kl 6mM) ^^triSgfiR (pH6. 0) iZ. t M|iP63|&*xr-> 
>B (CALB I OCHEMttSU) *in^g^*Ullg UCo ±m. 

(r Z-RR-MCA^20At MOg^tr^f Z^-j iZM^. 
U/Co fi^ 1 0 0 If U 1 0 0 1 &C;fffliJ^«:*^it;DM S 0^ 

tsfstihtt (pH4. 3) 5 0fii'^m^xm''S:^±Lt:'^.mt^^m. 

HEPES (1 OOmM) . y^^AEDTA (1 OmM) ^ i^f-;*- 
h->'l' (1 6raM) ^'i-t'^aa^K (pH6. 8) iZ. /nVnV> (S I 
GMAtm) ^in;i (3 3 /X g/m 1 ) . fif^^lfflSiU/io -:«rx -hia» 
ffiftlCB z -R-MCA (B zJi/O'/^yl/S*^) ^2 0 fiMCOfgmiZ 

fii^r>izm^. mm^^rmsivtzo mm^iooui. mmioou\ 
zL^-vuz^ mmzmsm^skMip^^- 3 > 5 0 1 ^jux-ts 

E. h^)':rx/>mmmmm.ik 

Tris-HCl (1 0 OmM) ^#itriig»«[ (pH7. 5) IC. hU:^ 

•» (s I GMAttig) (10^ g/m 1 ) . mm.'^vmK^fzo - 

is. ±fa(g«f««rB2-R-MCA (BzrtOy-l'yPS^iarr) *2 0;ti 

1 oQu \Mfm&m^^'^t:iiusomL2 u \^m^u 37'ct3o 

^Kl'>+i<-Mx/Co SJE«[fr|iI^aS<?Jh«[ (pH4. 3) 50/fl 
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F. ^h^):fi/>mmmnmsm 

Tris-HCl (1 OOmM) *^tr!R»tt (pH7. 5)ir. 4^th 

u:?^'>> (siGMAttss!) ^inA. (0. i/£g/mi) . mm'Srmmy^ 

tZo — :tr. ±^mmiZ S u c - L L V Y -MC A (Sue {tX^ 'y-Jl^ 

u^^oitMA.. ^m'^mmLtz, wmmi oomi. wsmi oou\ 
i'^- h uzo mmzms:m>-w±m. ( p h 4 . a ) s o i ^jn;iTS 

T r i s-HC 1 (5 OmM) . CaC 1 2 ( 1 mM) . NaC 1 (15 
OmM) ^-^tsmmi (pH7. 9) tC. XP>b:> (S I GMAttjgi) ^ 
jtaPlx »l5jB[*IS«iU^o ±ie«««{CBoc-VPR-MCA*2 

0 mowmtfi^iioitmfL. s^i o o iu i> s 

®« 1 0 0 I SiyfSO^<^^(**^^DMS 0»«2 1 *®^U 3 T'CT 

3 0^P^>f >+^^-hUfco SlS«{CitfiaSifr1?it«t (PH4. 3) 50 
fi 1 *llD;tTSJE5*«tlhUfcm> SS*>^»iSI«IU^AMC*#t;Si*:«i<0« 

-r-Smat (»«*) *s ±ie;^77^>^'»L<i:li«fCLT*«)y!:o 

(2) 



^1 ««->Xr>f>:^D7^T— <f{r^tr<5iaWfitt(ICgo/zM) 
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Coop. 


Cath-K 


Cath-L 


Cath-B 


Pap 


Tryp 


Chyno 


Thromb 


E-64 


0. 0018 


0.062 


0.005 


0.028 


>10 


>10 


>10 


Z-LL-H 


0. 0018 


0. 0064 


NT 


NT 


m 


NT 


NT 


Z-LLL-H 


0. 0027 


0.0016 


NT 


NT 


NT 


NT 


NT 


Ex. 2 


0. 016 


>10 


2.7 


0.33 


>10 


>10 


>10 


Ex. 3 


0. 010 


>10 


11 


0.33 


0.10 


>10 


>10 


Ex. 4 


0.024 


>10 


2.0 


0.47 


>10 


>10 


>10 


Ex. 5 


0.22 


>10 


>10 


3.3 


>10 


>10 


>10 


Ex. 14 


0. 29 


>10 


>10 


4.4 


>10 


>10 


>10 


Ex. 15 


0. 028 


>10 


6.5 


1.5 


>10 


>10 


>10 


Ex. 16 


0.027 


>10 


>10 


0.70 


>10 


>10 


>10 



Conp. : m^<t^^ Cath-K : ijy^y^yK^ Cath-L : tiTT'^yi.. Cath- 
B : -hv-f'y > B s Pap : ^^^M Tryp : h U y >^ Chymo : h »J 
'>>s Thronb : 7.n>}^>. Ex. : NT : HJfi-iH'^ Z-LL-H : Z - L 

eu-Leu-Hx Z-LLL-H : Z-Leu-Leu-Leu-H 
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Ex. 


Cath-K 


Cath-L 1 Ex. 


Cath-K 


Cath-L 


13 


81 


NT 


37(d) 


0.027 


21 


18 


13 


NT 


37(e) 


0.035 


7.4 


19 


23 


NT 


38(a) 


0.038 


NT 


20 


1.9 


NT 


38(e) 


0.17 


NT 


21 


13 


NT 


38(f) 


0.010 


NT 


22 


4.2 


NT 


38(i) 


0. 017 


NT 


23 


1.9 


NT 


39(a) 


0.30 


27 


24 


26 


NT 


39(b) 


6.9 


>100 


29 


36 


NT 


39(f) 


2.5 


>100 


32 


66 


NT 


41(c) 


6.1 


NT 


35(a) 


0. 030 


>100 


41(d) 


7.7 


NT 


35(b) 


0. 016 


17 


41(f) 


4.5 


NT 


36(a) 


0.053 


19 


43(a) 


2.6 


NT 


36(b) 


0.14 


36 


43(b) 


7.2 


NT 


36(c) 


0. 099 


25 


43(c) 


2.1 


NT 


36(d) 


0.97 


>100 


43(d) 


2.1 


NT 


36(e) 


0.31 


60 


43(e) 


0.63 


NT 


37(a) 


0.033 


7.8 


43(f) 


2.4 


NT 


37(b) 


0.84 


NT 


43(g) 


0.82 


NT 


37(c) 


0.48 


NT 


43(i) 


2.7 


NT 
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( 1 ) ^^mmmmn^m 

Biochem. and Biophys. Res. Coomun. 192(2). 495-502(1993) Rt/ Bone 
Miner. 17. 347-359(1992)^rE«©;^^fe{rf!ll:T^T•:»fco 
«^^-^> -i^l^^^ (JW^, im. 5Bli&) ^ffil^T8S[#JlB!a!^^«}«[*ill 

i/- h0^^ s.MzAti. 1 0 ^TOiiaiia^^t^ 10 0^/1 ©aws^t* 

»U 2I^K^1^->:/;l/^^trl 0 0;/ lOa-MEM^gSjBLfco Z.tl 

•e h4^i/'j t".y h (©IRS) cDtJc. se*. ®l^8?^AQ.a^ 

g (Luzex III. Image Analyzer NIRECOttiJl) T#?WUT#(aiRia#ffi14* 

(2) HHi^m 
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^3 ^mmmm^^ 







pTH.vwiaa 


n 


Pit(«of =i>hD-;l/) 


J r D— /I' 






5 


1 AA A A C 

100. 0±9. 6 


mm 20^1-^ 


IxlO"* 


WO 


5 


46. 5±7. 




1x10"* 




5 


35. 5±10. \t* 




1x10'* 




5 


47. 3±5. 7** 




1x10-' 


wo 


5 


122. 8^:12. 0 






wo 


5 


1 AA A 11 A 

100. 0^11. 6 




1x10* 


wo 


5 


23. Z±t 8** 




1x10* 


wo 


5 


53. 3±7. 0** 




1x10" 


wo 


5 


60. 9±4. 5* 




1x10-^ 


wo 


5 


101.3±13.4 






V 




inn n^Q n 




1x10* 


wo 


9 


51. 6*3. Z** 




1x10" 


wo 


9 


68. 9±6. 2* 




1x10'^ 


wo 


9 


99.5±7.5 




lxl0-« 


wo 


9 


118.S±8.7 



** : P< 0. 0 1 Dunnett test (vs 3> hn-^U) 
* : P < 0 . 0 5 Dunnett test (vs 3 > h o-yl/) 

imwaj liPTH (1-3 4) 10-» (M) x ^ >D (1 

^ 2 5) 1 o-» (M) ^mz.mai^tzzt'S:. rpitj (iP i tmm^i^m 
mmm4 

PTH (1-3 4) H^01Se$nfe7'y hg>S.^7L/i/»!yAiftt1iFtr*N-a^ 
m (fitT«4) 
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«T^n^*tl^TOT(r!ft^L/Co 7 5 PTH(1-34)^33a/ 
g/kgM|^tS:4UCo PTH (1-3 4) ^44 5^^{r0^U Jd^ 



^4 iS^^U'^-^AjliiStrstrs^ftJI (B^TS4) 







PTH(l-34)^!!« 


CaSS^CnM) 


Hi/ hD-;U2 


SOOog/kg 


WO 
WO 


1.44±0.01 
1.34±0.01 
1. 37±0. 02** 


^|fl|4©Yk^ 


200ing/kg 


WO 
WO 


1. 51±0. 01 
1.41±0.01 
1.47±0.01* 


: P< 0. 0 1 I 


lunnett test (vs n > h D 1 ) 



* : P < 0 . 0 5 Dunnett test (vs 3 > h p-;U 1 ) 

to 

*<T^So m\tm\, im, ij':f^m, mm, m, mm\z^^>i& 
^mmKj^imQumt:}!b<omwmmatiyX{i. mi. mi. mm 
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immm, mm\<ojiomm, -mm, Mmi. n^wm. i»«^*-^w 

mm, am^-^wrso 7m<DmM\, mmmtLxit, mA.{tmmm 
it'^u\£i/yyf)n-ji, ^s\}:s.i-\yyir\)u-ji, ^^)-'fmo^^fm 
*<*5o z.oiiofimim\t, ^c^\zmmm. mmm, ^m, ^mi ^ 

a^^yi/^^-^ama. iftM>j©ffi^x{±jait(cj:oT4iiiffi-fb$nso c 

TigS:»5^$ nSo iil»4)cA 1 0 ^A: ©i9:4fi(i. glPtS:4T 1-200 

4 4 
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mg/kg. ^SPtS;4T0. 1-1 0 0mg/kg;GW*U<. Ctl^l 
I5I•e^>^l^^i27^^M4llIlr^^tT^9:4$n^*\ l 03 0^7!>M2 4I^P^rt 

g| 2 ailififi^4 T#^>nysN -T-fef-;i/yo 'J ;i/U'f i/-^-- ;u (A 

c-P r o-N 1 e-H) ©H-NMRX'^^ h;U0T*So 

m 3 {illifi««J 5 "C^f i^>nA:N -T-fef-;b:/D U JU-'^oi/i—Jl^ (A c - 
Pro-Tyr-H) ©H- NMRX^^ h;U0T**o 
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A c -P r o-A r g (NO o) -o 1 (T^l^n-;!/) CD^jsg 




CONHCH-CKjOH 



(CHj)3-NH -C^ 



NH 



(1) Boc-Arg (NOg) -OH*>t>B o c - A r g (NOg) - o I ( 

Bo c-Ar g (NOg) -OH (9. 5 7 g. 3 0 mm o I ) «-DMF ( 5 m 
n tTHF (1 5 0ml) OU^mmizmmb. NMMCS. 3 6. 3 0mm 
o 1 ) ^ijaA.X^m LfZo - 1 5 "TC}w?#iPTs ^ o amStJ^^jU ( 2 . 8 6 m I 
. 3 0mm o 1) ^j^ifl L 5^HI!RJ$ L^o 2>Cl>Tx -6 0'Cir?^«T> ^i^-ffc 
(3. 4g. 9 0 mm o I ) *j3Sj(ra L/Co -;U ( 2 5 0 

ml) ««iT^-i o-o^Ti o^nsmnu i^mm ceemi) 

pH^4'-5 tLT/ y -JU^W^UZo fi^Kif-;l/ (1 50ml) ^«5iS 
i6«I<te6. 2g (1R$6 7 96) ^?§y;:o 

(2) Boc-Arg (NOg)-©! (T;l/3~;U) *^^,Ac-Pro-A 
r g (N 0 g ) - o 1 (T;U3-;1/) CD-g-JSK 

Boc-Arg (NOg)-©! (1. 53 g. 5mmol)CTFA(20m 

I ) «'in;i> >&^Ti o^mmw'4kmm<oTF A'^iB^bfzo mmiz4. iNi^ 

(1. 4 6ml, 6 mm o I ) ^jgSjD ^5^c^,^Tx-x;l'^j!ra^ 
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. xitmtLxmMb^-T'/u'vmn^Lfzo dmf cs om i > \zm»u i^mr 

hi;xf-;UT$ >TpH*5ir|SSL:^, Ac-P r o-OH (8 0 9mg. 5 
. 1 5 mm o I) RmOOB t (864m g. 5. 3mmoI) ^mmU - 
1 0'C{c?&ipTEDCl (9 7 0^ 1. 5. 3 mm o I) ^j»TL 3 
^fCo DMF^S*^, HSE*7fc (5 Ora 1 ) izmL^ uot^jUAvmi^Lt: 
• **S*LTtlfffiUy:^S!e&*«*^. 0DS-*7A (YMC. 3 0x2 5 
0mm) izm^^^tfZo 0. 1%TFA-Ci5fef^^. 1 - 3 0 %T-^ h-h V Jl/ 
0. 1%TFA (6 QMcomnm&^m) -cmmUZo 77^->3> (1-5 
0) ^^ii>^^$&S^^ i^oa^.jUA/ji-y^jUi}yp,iji^i.\^X^m<^l. 5g 
(JR^8 7 96) ^nfzo 

mmm2 

Ac-P r o-A r g (NOg) -o I (T;U:3-;b) *>t)Ac-P r o-A r 
g (NOg) -H (T^UT^t K) CD-^fiK 




CH, y 

CONHCH-CHO 
^ I ,NH -NO, 

0 (CH2),-NH-C^ 

NH 



Ac-Pro-Arg(N02)~ol(344mg. Immol) ^IHtKDM 
SO (2m I ) JC^«?U SiSTTEA (417ml. 3mmol) ^»L> 
iJci^TSOg .Pyr (477mg. 3mmol) (OmTkDMSO (1. 5ml 

) mnL^mmL4 oMnmuzo tk (i 2m d ^m^. $t>fr5 o 

%TFA (100-200/^1) ^ini^TpH^l iuyiio 0DS-;!77A (Y 
MC, 3 0 X 2 5 0mm) {CttAU 0-^2 096r-lr h~hy;l//0. 196TF 
A (8 0^3-iaiOii«iaiJK^E) -C^ttiUi^o (77^'i/g>3 9-5 7) 
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^®I*^^>1 3 9mg (IRJ^;, 4 0. 696) RZJ^^Ml I ;{>^ t> 1 0 0 m g (iR^ 
. 2 9. 2%) 

Ac-P r o-A r g (NOg) -H (T^U-rt K) j&n^Ac-P r o-A r g 
-H (T;Pxt K) ©^fig 




Ac-P r o-Ar g (NOg) -H I, lOOmg. 0. 29mmo 

n ^/^y-jU CSOml) ^WtCO. SSml. 14. 5mmo 

I) ^mx.fZo 2Q%7i<im<t^<yif^A^m&m O Omg) ^y-;K2 
OrnDtzKCO. 5 m 1 ) {caRSUTiDX./;:^. 3 O'C07Ki&±2. SI^HtK 

i;/Co ttat^-at*^* (10 0ml) *j&n;iT-?« ^ y 
• sc^s * (1 0 om I ) ^ua^fz'4t:c-7'j\^'cmbmmn.mbtio n^htifz 

a'^:^f-K*0DS-*5A (YMC. 3 0 x 2 5 0mm) {caAU. 0-2 0 
96T-bh~h';;l//0. 196TFA ( 8 0 ^raoElKSjg^gfie) T^ttJ U/Co T 
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Jl7=\i h'UM'V^l^f&iSLRmi:^Ltzyyi;'>3 > (4 5-4 7) ^|lii)g|ig|g 

«ILh ^^^1 Img mm. 1 3 96) 
VXX'^^' (FAB) :m/2 2 9 8. 4 [M + H] 
H-NMR (2 7 OMH 2. DMSO^", T M S (^SPS^fS) 

H- NMR<Z)y i h tmm^m 5 |Cg?1-o 

^ 5 



1 . 


4 


- 2. 


3 


Ac + Prp. Arg-H©/9-. T-CHg (IIH) 


3. 


0 


-3. 


6 


Pro. Arg-HcDd-CHg (*) 


3. 


6 


-3. 


9 


A r g-HOa-CH ( 1 H) 


4. 


3 


-4. 


5 


P r oOa-CH (IH) 


5. 


2 


-5. 


3 


Arg-H JUt'y -JUT I ycDH a^lH) 


6. 


4 


-6. 


7 


Arg-H ;!7;l/tV--;UT^ V'CDOH (i^lH) 


7. 


4 


-7. 


5 


Arg-H ^^T-i?ySONH (3H) 


7. 


6 


-8. 


0 


Ar g-H©a-NH ( 1 H) 


9. 


3 


-9. 


5 


A r K-H©CHO (t)-r*^) 



Ac-Pro-NIe-H (T^U-r t K) ©-^JSic 
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(DNle-ol-HCl (T;I/3-;|/) *^t>Ac - P r o-N I e - o I ( 

Ac -P r o (6 2 9mg, 4 mm o I) , N I e - o 1 • HC 1 (6 5 7m 
g. 4. 2mmo I ) SC^HOOB t (717mg. 4. 4mmol)<£-DMF 
(4 0ml) izmmb. -10X{C?&iPT> EDCI ( 8 6 5 /z 1 . 4; 4 mm 

tK ( 6 0 m I ) izmm L^m^^m^'^^'y:r.y ^ X 1X2 (Sli^M. 20m 
5 Omg (IR$8 2. 5 ?6) *f#^o 

(2)Ac-Pro-Nle-ol (T;U3-;U) :6>t,Ac-P r o-N I e- 

Ac-P r o-N I e-o 1 (2 5 6mg, 1 mmo 1) ^&li7fcDMS0 (4 
ml) ^STTEA (5 6 0/^1. 4mm o 1) ^mMLfZo 

xSOg-Pyr(637mg. 4mmol) ©llTkDMSO^jK (4ml) ^ 
»L1 Oi^mmWUZo i%mT. O. O 196TFA7K (l 2 Om D ^^MA.. 
0DS-*7A (YMC. 3 0 X 2 5 0mm) izmXL^ 5 96- 5 0 96T-tr 
h'J;P/0. 196TFA (6 O^S-iaoitlSiSSAgffi) -c©tt}L^„ 77^">3> 
(3 1-4 3) ^||^d>. aiiii$l£«^±sat^-|fe#T0DS-^7Arffi|l{L^ 
o 77^->3> (3 0-3 2) ^^a6^^|£iiL. ifiijigj (IR$3 5. 4 96)^ 

*D*&©H-NMR©-r-^J& 0 2 IC^^, 
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Ac-Pro-Tyr-H (7;U-rt K) ©-^JiK 




(1) T y r -OMe •HClA>t>Ac-Pro-Ty r -0Me©-^J5R 

A c -P r o (9 7 Omg. 6. 2 mm o I) ^ T y r -OM e • HC 1 (1 
. 39g. 6mmo 1 ) SC^HOOB t (1. 0 2 g, 6. 3mmol)^DM 
F (3 0ml) izmmU - 1 0^{r^^^PT> WSC I (1. 15ml. 6. 3 
mmo 1) ^mTL^UX2^mmWhfz^ DMF^®*^ft»jtf-;Hc^ji?U 

PE(Cjg«L^+f->«-llOx.T@>ft;Ufco y rJ'y-yb (2 Om 1 ) {r^«?L. tK 
8 0ml) ^n^xmdiLfzT-m^^mi:LfZo ^-^^y^X 1X2 (f^g^M 
. 1 0 m 1) 7 A^ii U/io ^ y -^l^SC^Tfc^Si^ I P E 
•1^->«-iD^TlSJI<kL/:o atIR«$£i!»UTSW<tel. 8g (IR^B 096) ^nfz 

o 

(2) Ac-Pro-Tyr~OMe*^bAc-Pro-Tyr-o 1 (7^1/3 

Ac-P r o-Ty r-OMe (1. 2 g. 3. 6 mmo I ) J&i^y -yUi 
THFOil^^gfiE (7 0ml) IC^MU ^fiTJg^b 'J ^ A (2 2 9mg. 9 
mmo I ) «!:7(c^'ffc;i9^:^^ U'^A (3 4 Img. 9 mmo 1 ) ^WiMLfZo 
2l^ra^. Jtg>fb';f-'>A (2 2 9mg. 5. 4 mm o I ) «i:7K^>fkl59^:h h 'J 
•>A(204mg. 5. 4mmo 1 ) ^j3§JnL$ 1. Sl^raSfc-LZ-o Stt: 

1 N^i$ (10ml) ^m^iz^mm^^^Ltz, Bm=^m\^iii\zf^m 

o o *;l/A^S* U I P E ^m^xmtLiZo y ^ y ->'I/{C^«?^;< ^ J 
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S^L. PE^Jn;iT^aYfcU/:o im^^mbXUm^4 6 Omg ( 

iRm4 1. 8 96) 

(3)Ac-Pro-Tyr-ol C7Jl^o~-jl) *>t>Ac-Pro-Tyr- 

Ac-P r o-Ty r-o I (214mg, 0. 7 mm o 1 ) E A ( 4 4 
8/^13. 2mmo 1 ) SCfSOg -Pyr (446mg. 2. 8mmoI)^ 
fflt^T^M^4 (2) <»:^«|{rLT. 1 0 0 m g (1R$4 6. 9%) 

/Co 

:*:fi&OH-NMRCD-r~:^^^ 1213 fC^fo 
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mnm i 

L - 7 ^ ~^>T 7 - / — /K4.54g, 30.0mmol). v^/l';*-J^ri^;&yUzK=./U- L - 
y i^(8.23g,33.0nmlol)<ON,N->^p«^/^7^^y^^r ? K(lOOmI)<^>gf^0[{c:, 1 - 1 K 
n df i/'<i^i/ hVr yK6.08g, 45.0minol). 1 - ( 3 - ^/PT ^ y 7*n f /U) 
- 3 -ai'^/U^yUTKi^-f 5 Kifiil^ifi(6.90g. 36.0mmoI)*J!lD;t. ^iST 5 ^mmW L 

?>:«fejt^. «l;^cfiffi@^:^^y !>-6.-ei£«iL. «BETSifiltfc„ nbtitzm&^^mm 

7"P y /U- L - 7 * =/UT 7 / --/K7.92g, 20.7minol. 69%)^#/5:, 
2 

#%M 3 

1 -^l^i/)\^ir^ -ytl)Vif>,=:./^- L --fxi y /l^- L - n — /u 

#3|flfiJ 5 

1- (1 -^Vi^/Waf-dr /U;t?=>'i'-L->^n y/U- L- 13 'fV/i') -4- 
(teit- >^ h ^'>;^/W7K=/V') v^i^ 
6 

7 

1- (tert-'^K:5f-i^;«;/l'4?=./l') -4- (L-t'p y/u-L-n^ v-/^) 
7 >^>'(790nig, 2.0mmol). 4 f^/UT ^ 7 t° y V(20mg)O t° y v':^(15ral)C0 

^JRIC. ^ja-C-^i^y-r /V^ n y K(340nig, 2.4nimoI)S:}BT L. 4 I^WSH^ L^o 

fn:ftll[7K-C«gJJ:f*ff^#. h y •^i.-C^gjlftt. «flET«i|gLT. i - (i 

— <:^y>r/l'--L-yay/l'-L-n.<v//U) -4- (tert-:^F^>>*/l^jH=yu) 
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i^i^(1.02g. 2.0ininol, quant)Sr#fCo 
8 

17.62mmol)<^3i^y-/U(100inl):^^KJ-x 1 0%/N'7i^!> A-^5ll(610ing)«rJ!in^. 
T. L-l/oiJ/V-L-n-fi/y — >'U(4. Hg, 17.62minol, quant)*#fCo 

^nm 9 

1- {xen--/h^'yi3f^i!^=-/^) -4- (L-:/n L-n^Ti^/V') 
1 0 

1- (te^t-7'^^^/;i^7/^JiK-/^) -4- (L-7'o y/W-L-o>f t^A') K"^ 
^i^i^CVQOmg, 2.0mmol)Ofy i?i/(15inl)0^*K{i. ^j&T?'< V^i/^y^JJ^^/U^ 
Dj; K(420mg,2.4mmol)?r}STL. 5^Fflt»«itfCo S^&^*K{-7K»;t. 

«£«f^M;!>AT«:«IL. «BET«lgLX, 1- (tcrt-y hdr'>*/i.45=/l') - 

2.0inmol, quant)^#/^o 
#%0iJ 1 1 

y^yy-f— h(260mg, 2.2mraol)cor h 7 1 Ko 7 7 :/(l5inl)^iRJ::. 
^a-Cl- {!ixxt--fY^'y%)\^ifs=:~}\') -4- ( L -T'n y /W- L - n-T i^/U) 
f^7t?i^(790mg,2.0inmol)*;!BI;l, 1. 5l^ra«l<^Lfco SfS^^KSr««lL^ # 
p>ixfejg^tt0Jjit«ri^3:^/n-7^/^-e?^}^'r5 te: J; O . i - (ten-:/ h ^ 
i/ij -4- (1 -7i=:;w:j!7/w<-^->f>'W-L-7°p yyi'-L-o^Ti^ 
/U) t'^7i^:^(920ing, 1.78nimol.81%)S:#yi„ 
##«RJ 1 2 

(3S) -3- {Vk''^'y'^fl/'t^ViJ/\^if»=-A/r ^ J) -l-^ron-4- 
7a=./U-2-y^y :/(1.0g, 3.01inmol)0 N,N-i^^f-yl^:^^/l^Ar 5 K(30ml)^^S 
— yK0.46inl,4.52inmol)i:^S?":^ h y A(640mg,6.02inmol)Sr^Px.. 
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^uxAmmmni^tco Rf&mmi^7ki:na^. g^^^^yw-cttmL/hc mmm^ 

mk^T± h - h y -/U(30niI)Srini^, Ot-Ca e^^b K y p< ^-/u-y 7 > (0.54ml, 

tt^fll«rv?3i^yuai-r/w-C?^i^-rsci:(cJ:»), (3S) -3- (N — 

itfi&i[(370mg, 1.37imnol.45%)«r#fco 
6 

1 -^i^v'/^;^^i^;<7>'l^^— yU-L-T'n y/V-L-7a:=./l'r7^:^(700mg, 
1 .77inmol) . N,N- ^ ^ * /I/ 7 ^ K (20inl) <7)^J0?tc:, K-nyv^y (OJOml. 
3.54mmol). 1 -M h'o^i^^l^y h V T y'-/K360mg, 2.65nimol). 1 - (3 - 
p< ^>'l'T ^ y •:?'o f 7W) - 3 -^^A-^/U^i^^ % h'mm^i440mg. 2.30inmol)S: 

m^. ^i^TimmmwLfto Rtc^mmi^iTk^M^. s^^^f^yu-ctttHLfeo m 

a:^/U=7 : 3) "C^Jilt. 1- il -^ly^iP/l^:t^i>^iJ/U^=^/l^- L--:fu V 
/W- L - 7 3t =/wr 7 ^/l') f o y V(520mg, 1.16inmol, 65%)Sr#fco 

mmm ? 

1 - ( 1 L - 7*0 y /W- L - 7 a =/UT 7 =./W 

mmm s 

1 - (1 -'<:/i^/l^;^-dri^;(;/W7j?=/W-L-7'n y>»U-L-73.=7V'r7=/W) 
-4-p«^/H:'^7i^> 
9 

4- (1 i:^^jA^:i-^iy^A^7fi=^/U-L--^u y/U-L-73:=/UT7=./U) 
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mmm i o 
mmm 1 1 
mmm 1 2 

1 3 

(3S) -3- [ (1 — <'i>^if/\^:t^'>:itj/uni^/i^-L-:rti ]) /i^) r^/] 

mmm 1 4 

(1.91g, S.Ommol). h V Jt^^rWT 5 i^(2.02g, 20.0nunol)i: i^^uu;^^ i^(15ml)<^^ 
iKid, Tyl^zfr^^SETfy hy;d-dpi/K(2.39g,15.0minoI)(7>i^ 
^ f^/W;^A'7j^:^r K(8.0ml)«S«eSr 5 'CTffiT L> 1 . 5 l^^ft^ U;fco S^&^^SJw 

Ml640mg, 4.3 Immol. S6%)^'^ito 

mm^^Lx. ur(ommmi 5~i 6(Dit'^m^ntzo 
mmm 1 5 

mmm 1 e 

1 — i-yy^fA^- L-T'P y/U-L-a>rt/-t-— 
1 7 

56 



wo 98/01133 



PCT/JP97/02357 



(440mg, 1.15mmol)> ^h/P h*8®^3:'^/U(340nig, 2.31mmol)fi.tK^'?^ Ui^^ll 
(MOrag. 23ltamol)(0 hyl^3::/(5ml)^ig?|c, ^^^3.7-^^—^;^ 4A(100ing)ir p 
- . l7K»^(60mg.0.3iiimoI)*ADx., JtoHRiSgftT 30 ^^jf^ 

Lfco ^^ifeS:«*L. «£ET«<igL, »K^5^/H?ttttl L^o tttiJ^e 

V^J^t^^i^Ls ^^JETSHSLfco nhfiitmm^iyV :iuyji^^ h^yy ^ 

(300mg, O.Tlmraol, 61%)^#feo 
Hififiaj 1 8 

60%;*c^{|::'^ h y ^>A(50mg. 1.24mmol)© 1.2-v^p< h=^i^3i^>(iOnii)JgigJge{C, 
7l?=i7U-L-7*n y/u-L-73:=/UT7=':^-yK430mg. 1.13nunol)0 l,2-v=p< 

/i^^yA^n-^h^yy^— mmt& ; m^=^^^i^= 3 : 2) -^mM 

(4s) - [ (1 -'<:yv?/l/;2f-dpv'*/P/1?=/l— L-^^'D y/u) T 
^ y ] - 5 - 7 31 =yu- 2 -'^i^x y it- h(120mg, 0.27niniol. 24%)S:^fco 
Hig^ 1 9 

1 — «:^i^>'l':r'¥'>*/U;i?=/l'-L-rn y/U-L-7in/vr7;^:^(700ing. 
1.77mmol), N.N-i^ ;>« f■/^;^/^i^T 5 K(2Onil)9^?0t (d. 4-p« h^^^-^^^y — /!/ 
(286mg, 2.30mmol). 1-t h'^^i^-O:/ hVT y-/UQ60mg, 2.65mmol). 1 - 
(3-t;y^/UT^yyDtf/P) -3-aif^/l.;5;/UjJfo;^^ Ki[Kii[(440mg. 
2.30mg)S:»0;t, ^tST 2 l^fflHl^ Lfc. RJ$;i^m\^A^^MA.. B^K^^/u-Cttai 
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immt^m; ^aun</l^J>> ^^'y-/U=9 5 : 5) TfUfSit, 4-^ 

— h(183mg, 0.36mmol, 21%)'Sr^#;fco 

LT. ^:kT(r>mMm 2 O ~ 2 l <Dik'^i^Sr#yS:„ 
ll]fifi^J 2 0 

^%^J 2 1 

mmm 22 

1.77iiimol), hyUai>(20ml)(7)^?^j;i,^V^7/l':^n7a:y— /V (390mg, 2.12mmol)> 
4 - v^^ ^/wr ^ y t° y vf:/(20mg). 1,3. v'v'^' % K(547mg, 

2.65ing)«:iin;t, iSffiT4 ^W«j^Lfco RfS^f^mi^J^^M^s ftSft^^/^TttttJ 

L-T'n y/U-L-^i— h(374ing, 0.67mmol, 38%)Srt#fcc 

LT6JlT<^ll«i«»l 2 3-24 O^k^ifeSr^yho 
mm\ 2 3 

4-=: hn73in/U 1 —r^^y^yjVir^'y)! )Vi^=^}\^-'L-rfu y/V-L-^ 
Hilfi^J 2 4 

B y/U-L-n^i/-^— h 
2 5 

1- (1 -^>i^>'U:*-=Sfi^*/WjK=/V-L-7'n y/u-L-nWi^/U) -4- 
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{teit-Zf h ^ ->;^7/^^}?^>'l') t°^7 >^ V(1.02g, 1.93mmol)<7);< ^ y — yK20ml)^?^ 

(c. 4N^i[^t:7Kl^-S^g?^^/^^^Sc(20^ll)€:iraK.. ^M-e2NFFig««iLfco Rft^^ 

jU^^'y^jU7^:^/U-L--^o y/U- L-ti>f i^/U) K''<7i^^(700mg. 1.62mmol. 
84%)?:#'/ci, 

mmvi 2 6 

1- (1 -^^'i/^/W-L-T'n y/V-L-n^Ti/'/l') -4- (tert-yh^i^ 

/v;*-at^gi(5nii)^Ap;t. ^m-c2mmmwLtio s-jt^^m^m^^ik. nhi^tcm 

( 1 /u- L -^a y /W- L - o >f ix'/V) t"'^^ i^y(790mg, 1.94nimol, 

quant)5r#yilo 

l5Hi{^ LT . UiLT©IIJ£«fJ 2 7-28 (Dit^k^^'^tZo 

mmm 27 

1- (1 -7 3i=/W;&yW^*>r/U-L-:/n y/l/-L-n^i/7U) f^^i^i^ 
2 8 

1- (1 -7i::i/W;^/WjJ^=/l'-L-7'n y/v-L-o>r'Wi') ^^7 2^:^ 
2 9 

1 -^>-Jji':i-^iy^/u^=:-/i^-L-':fu ]} h-u ^ i^:^r ^ K(i.55g. 
4.29mmol)> N- f-zW^/UJl^ y >'(1.42inl, 12.9iiimoI)<^ N.N-i^^ f-/VJK/Wi^T 5 K 
(20inI)^?Ki:is 0't;-ef-:j-=/V^'n y K(0.47nil,6.44inmol)*riKTL. 2^ra*l^b 

/U=9 9 : 1) -CiltSit. 1 -^>":?/Usi-df'>*/l';}?=/l'-N- [ (S) 
-l-i/T/-3-^ - L -T'n y i/T 5 K(825ing, 2.41mmol, 56%) 
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MMM 3 0 

'^^^^ ''l'(360mg,4.23iiiinol), xh7t Kn 77 X20ml) ©jgJKlC, T/U=fi^ 
y^J\^V^^J>^ a.6lA-^^^>mm, 2.64ml.4.22ininol) S:J!lD;t. 

N-pi h:^i^-N-^^/U-L-n>rv^i^r ^ K(860ing.2.12niinol), xK^t K 

^u^yiTyy^- mmwL'.-^^^y :mst=^^^^=3 d -cmsiju. 2- 

(200nig, 0. 47inn»l, 22%) ^#y5:o 

mmm 3 1 

2- (1 -^i^S^/U:i-^->*>;l^^=7V-L-7'n y/u-L-n-i'i/'/V) -2- 
HHH^ 3 2 

1 — i:^i^A':t^ i^-L-ZfuVA^-L-uy( i/i^ OeOmg, 0. 99ramol) . N. N-i^ 
p«^7U;^yUAr^ K(10ml)O?&S9tl::, 2~T ? y 7.c/-/Ki20mg, i.Olmmol). 
1 -t KniSr'>^i^y h y T>/-/l^(150mg, l.Umrool), 1- ( 3 - ^/PT 5 
y T-D fcVP) - 3 -z:^^j\^:fjjU7f.i;^ 5 K:6aift«[(210mg. 1. lOmmol) Sr^IP^. ^iS 

Ti^p,a«i«^uys:, Sf£««tti7k«:ABx.. uss&^^/vctttti Lfc„ mmm^jkm 

(50inl)fc^fl?U P- H/l'^>':^/W-^:^g6i7Klia!|j^(20mg,0. lliniiK>l)$r;!)PX. 4Bt 

g^^rc^/i.= 3 : 1) -cmiiiL. 1 — ^>i^jV:ir^i^^/un^=i/]^-i^- [ (s) 
-3 1 - (2-^;^y;^-^r1^>'y/W) ^f^yW] -L-7°ny:/T^ K 
OlOmg, 0. Tlmmol, 72%) ^^ito 
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mt&m 3 3 

1 - ^ y i> ^ ■'y ^ /U :^ ji^ - L - ^ ^) - h - ^ \y y 
(360mg.0.99inniol) , T^K^t Ko 7 7i^(l0ml)O^j8t{-. T/U=i'i^ft»(tT- 1 
OtT. o n jg^Ka^f-zKO. llml.l. ISmmol) . ^ - :^ 'f- it^ ^) V 
(0. 13ml.l. ISinnioDSrAD^^ 3 0^Ffl8H*Lfco S;S^jSl-2 -T^ 
-/W(0. 12ml,l. 12nnnol)S:»n^. ^®T3 I^r«a8li^t. $ 3 I^FfliSgETIw^IP^ 

^~ : '^='Pf-v : l : 1) -clSSSL. 1 — «i^i^/v;*-=¥ V 

;«7/U/}?^/u-N- [ (s) -3-p«^/w-i- (2-^:/yf^Tyu>'i') r/^/i^] 
-L-y n y ^'T ^ K OSOmg, 0. 73iimol, 74%) Sr#;to 

mmm 34 

Ht&M 3 5 

( a ) TA^^y^WLT^t^^ V/^^oV K(0.42inL,4.48inmol) Sr^fi'fbp' l^i^ 
50niL \Z.f^M L-7S'C{ZXi^yi ^/l^J^/U^^i/ K 0.96inL Sr>^o < I!) }BT tfc<Z)*>> 

(1.5g.3.7mmol)(7)iS{b> U^/^^K SmL ^MiK. 2 ^F^Sli^ tifco h V ^^^/WT ^ 

3.0mL ^miaL$hi:L'\QX:\zx^hi:i3f^m^WLfz<Dh. Rmm^^mt?^^ 
&tr:^^bp< f-i^^^ir p< y '-/i-om^^m\^xmm l. mjs-t^) i -^^^v^/^;*- 

>'U7|f — /U ^ y i^jl^-L-'fvi ]} /U-L- y /^^-^ i/-^— /W'(1.30g, 3.22nunoi. 
87%) (ilfeSW«<fe) Sr^fco 

( b ) 1 -^yi^yl^:!i-^iy^ JU:^^/WL-Zfu ]} yw- L - y /v^n ^ i/-^ — 
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MMM 3 6 

( a ) 1 - (1 — c v:;fyu;j-:^r t'^/U/K-yl/^r y l n y /W) - L - 

y /VX3^i^/l.yx3^/'f',l,Jr h :^(0.10g, 0.20inmol)<^i^^ ^/U.-}?yUixT ^ K O.SmL 
2 , 6-\f:^Y^)yj\.:tu/. ^y^^.&#ffi?(67mg, 0.26inmol) ^ :7 5/ ^b;57 y ^> 
A(30mg. 0.51inmol)5r;ftPx.g^«J^ LfCo SJCS^«^:n-x/l'i:aW7k<?5rS-a'®jB|(?5 

g^gfat^/u (1:2) (Omm^m^^l- il-^:y'j;v:t^i^^;vi\i=^j\.^\) 
>'W-L-yn y/i^) -L-y>'V'n^i//U;X^/u 2, 6 - f;^ H y ^yu^n p< 

(b) 1- (1 -^>'i;'/U:i-df.i^;tj/l>^:s/U^y ,;^yV_L_;^p y^^) -h-J 
/VnyCez/l/pt^/W 2, 6 -'✓'^ BD^V^/ai— )> 

(c) 1- (1 — <:/v^/U;^dfv^:^7yW;}f=/l/iry e^/l.-L-7°P y/w) -L-y 
/l.nw';X/M5^yP (R) - (-) - a- :^ h^iyy s.=:^A^r±7— V 

( d ) 1 - (1 >' 'i^/U;^-^?- ^';&yWjK=.yk^ )) iz/i'- L - 7*0 y /i^) - L - / 

(e) 1- (1 -^:^t;'/U:*-^iy;<;/U4?=/W_L->^o y/U) - L-Z/bn^r 
)V:^=f-}V 2, 6 -v^^ n p-<:/yai— |. 

(f) 1- (1 -^i^v?/l';*-:^ri^*/l^7n'=/>-L-7'n y/P) -L-y/Wow^i^ 
/Wpt^yW 2, 4, 6 - h y ^ n n^y>/a:- h 

Hlfi^ 3 7 

1 -^^i^>'^^=^i^:<7/V;Jf=yu-L-:^P y>-(25()mg,1.0inmol)«r^:^7<^/Wj}-x/U 
^ K 1.25inL 9 6 :A:07^^ -T'^^ai/K^) 5 *M ( 1 ^^J) t 

/WjJs/UAT 5 K OJmL mWL . 1 - ( 3 - i^pt f-/ur 5 / - 3 -rcf^yu 

*>H.^v?^5 K|gKifi(46mg,0.24mmol) Ov^t^ ^/UjJ^/W-6.T ^ KOJmL^jg? 4:An 
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DL-2-T$/-3-;^^>'l'-l /K D L- 2 -T 5 / -2- 
^/U- 1 — yK DL-2-r^y-3-73:=/i^- 1 -yo/-?/— /I', 2 
-r ^y-2-73in/l/a:^y— DL-2-r^/-l -^i^^ / — 
p< ^;U;Jx/bAT ^ K Imol I^Wii: 0. 25id1 <0 zt^MzMK. $ bJ^li^^T V:/ 

n f /vaif^/ur ^ 0. 045inl Sr-?:ixmiC»P;tT 2 0 ofcf^jJ? 

:/X 4A I©**: 86mg T oAO^. fi;i?=t>A^rnD^ap« — h(86mg. 0.4ininol)Sr 

(O.erag,). ( b ) 1 -^:^i^/U:t^-y^jU7fi=L/u- L -yn y yU- o - p« ^/P-D 
L-Ty=-i-'-/U(0.2mg), (c) 1 — «i^i;f/P;?|-^i/*-'VjJ?=/l'- L -^u y 
-DL-yaL=^/l^T9^i—H0.2mg). (d) 1 -'^y i^/^;!^:3r'>;^7/^/-}?=l;^- 
L-7'^ y /W-D L-7 ji=i/W^y i^-:^— /KO.lmg). ^^1/ (e) 

mmm 3 s 

(a) l-tert-y h^i/^/W/J^-zU-L-yn y yV-D L -/i^^T^=-^— /I' 

(b) 1 -ten- :/h=^i^*/W^=i/l'-L -7*13 y /V—DL-z^y 

( c ) 1 -tert- y h ^ L-7'oy>'V'-a-7« ^/W- D L - T 7 

—/V 

( d ) 1 -tert- V^-y-}] A^ifszz./v- L - T^n y 7!^- D L - 7 7 ^-f—iv 

( e ) 1 -tert- h ^ v-j^yU/Jf-zP- L - ^ n y /W- D L - 7 31 -yW^ y /V 

( f ) 1 -tert- h * L - ::/n y /u- d L - n i/-^-— yp 

( g ) 1-tert-y h '>'*/l'7)?=yV- L -7"n y /U- DL-^^nn^a: =>/I^T 7 = 

/U 

(h) 1 - tert->< h^->*/WsJ<ci/V-L-7'n yyV-D L- ^ h^zc^i/ur 
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( i) l-tert-:7'h=^v'*>'VJj?-/l'-L-7'o y/l'-DL-Z/W^y-f— /U 
mi&m 3 9 

p< f'/V-Jr h i^(0.30g, 0.68mmol)<^i^^f'/W7i^yUAT5 K 3.0niL?&^S$r 6ie<7) lOmL 
(^)/<>f T/wiCL^STo^ti L-ttL-etvJc 2 , 6 - If ;^ h y 7/W;*-p p< ^/i^^SS' 
ig(3 ling,0. IZmmol ), 3 , 5 - h n ^S§fi6(25mg,0. 12mmol). 4 - p< h ^ '>;)!7 
/V7}?=/U^S#Sf(22ra8,0.12inmol). 4 -^^ n n^S#S?(19mg,0.12mmoI)^ 3, 5 
- ^ n n ^l.#^{23mg,0. 12nunol). 4 - y;V:t o ^.&#efe(17mg.O. l2mmol). <Sr 
mi^M^tz^y ^yit:tl V A(25mg.0.43nimol)5r^H-etl{-AOx., ^ifiJ^lT 8 B# 
rami^LfCo 4inL (Z5a:-x/l^^^ixJeixicADx.. ImL 0^|PfiW7KS:»^o < 

^x<mwL:r.^7'/}^m^mmLito fm»mL. (a) (i— <vi^/W3i-^'> 

;5;;U;}?=;l/~L-7'n y/W) - L-y/Vn>r i//l'P<f">'l' 2, 6-ir>^hy7/W 

;^npt^/U^>'/a:- (b) (l — v^/l';*-dr L -"T'o y 
/U) -L-Z/Wn-I'v'/Up^f^/V 3, 5-v'=.ha^>^y'a.— (c) (l- 

h^i/'*/u^=i/i-<:/'/:n— (d) (1 -'<:^i;'/^;^-df•^/*/^3t?=iy^-L- 
•7•^ y/u) -L-//>o^i^;upt^7i/ 4-:^'np^i^y3^— (e) (1- 

-iJf^uu^i^z/oL^hs Rl? (f) (1 — ^l^i^/i^:i-^i^^/\^^=:^/V'-L--:f 
4 0 

3 9 1 Lxp^r(7>it'^m^'^%■fto 

(a) ( 1 -'<^^v?7l/;r^i<^:*yW7}?:i;P- L-T'n y /U) - L-y /^P'T i^/J^;?* 

(b) (1 — <>i^Jl':t'^i^^/Ui^=^jU-L-zfu])/l') -L-//VPW V^Up* 

(c) (1 -^:^i^/U;j-:Sr->';&/W;K=:>'W-L-7'p y/w) - l-Z/wp-i' 
^/v 2-^pp-3-fc' ye^:/*/w^:^i^u— h 
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(d) ( 1 L-7°n y/p) - L-y v^/^pt 

2.4, 6 - hy P< /oi— h 

(e) ( 1 -^i^e^/u:*-^v'*/i'jJ?=^/w- l-t'd y /p) -L-yywD>f 

%mm 4 1 

2 -^r o o h y ^/UUi^:^(lrainol/g, 60g, 60mmoI/g)«rT/i^:^i^^»ST. fSTK^fe^k 
p« f - U V 600mL ^-fr^h h r. i^i^(25.8g. 0.30raol)<Z)|«*<fi{k 

;>< U V lOOmL ^^«*-^t::»0;t. $ Vrr':fvi If/Uaif-zur 5 

(60itiL.0.34mol)S:J!lDX.r. ^Mf" g^^t 9 L^to Lii^bp* ( 5 

OOmL) , e/^^/UTj^/Wi^r ^ K (50 0mL) . v?^ y:7'n tVPT/l^a— /l^ 
(5 0 OmL) , v?pif^/V7j>/l'AT5 K (5 0 OmL) J'-)\^ (5 0 OmL) , 
(5 OOmL) . Srffli/^li»:?fci^Lfco «ffTi 0«;«ltZ)i:®SJ«?tc» 

±l2^i^^^ 1.2g(ab.l.2inmol)To$r8;*:<D 12mL y^-yu^— -^^a.— yi;i*n;tfci: C 
61- N-a - 9 /V'P' h^i/*/U;)^=:/U^^y v'>'(594ing,2inmol), N-a 

- 9 h:^v^;57/l'7K— /Wt Ko:^V7'o y (706mg,2iiimol) , N- 

a — 9 — •7/^^ir U'— h L — n >f ^'>'(706nig,2inmol), N- a — 

^ — y)Vir\^=^iy^:^ h:^rv';?;/^;i^— /I'-D— a>i' v'>(706mg,2inmol), N-a — 9 — 
7/^:*•^':i/^p' hdf.V*/W/H— /W-L — 7ai:=^/'VT7=->'(774mg,2mmol), N-a — 
9-7-»l/2M^=:>'M hdf-i^:i7/Ud?=/W-D-7:c— /WT7 = :^(774mg,2ininol), N- 
a - 9 - yfVi^\y^/V:^ Y^^ylJ/^i^:='A/- L -T^o y :^(674ing,2minol), N-a - 
9 hdri^*/W>)?=yl'-D-"7'n y :/(674mg,2inmol)Sr'?:tV'=etvSiJ 

(1.04g.2inmoI)<Z)S^:;< ^/UjJxyUi^r 5 KSmL t VT'n f /Waifryv^T ^ V'O.SSmL 
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a-:/{C20%f^y i^i^cTJt^^f^yUTjx/i'AT ^ K^iS 6mL ^M^2f^mmumi: 
^oX^mmWLIto Si55^Sr®§l»iiLW^^V«ri^p<f->'l'jJ^/WAr^ K6inLX3 

h 1 *T oth 8 *® 9 tij t£ilT<^Sl?;^fTo fco ^(oy^/v^ -f-a. t;' 
^/U;}^/UAT ^ K O.SmL Sr/IPx. i^i^l^%:mm ^ix^H Iraol/L {;::iS3i!j Lfc 

7^cr;H7i^^;^i^7>'^;^-^:7;j-^7x— hOi?pt5^/^7}^y^i^r ^ K^?K 0.2mL StAP 
X.. $ VT'p bfyi-^i^yur 5 V o.08inL Srj^P L7^/u^'-^3.-:/|c7' 

? K3inLX3, lS'(k;^^^^^2mLX3, ^ tJ'/ — /W3mLX3. ^— x/^3inLX3 "Cgt 

1 ^^w&mM L/co ^tL^'ix© uv^^'ic 1 0 % h y y tvitx^^m^m'c 

p<f^Ui^^^S:2inL-roAq^, 1 l^K^l^RfS^-frySio Rf5»5®§l«ia<i J: 
oT«Sft^fCJ|K^Lj^JET®*L> (a) 1- {\-^Vi^A^it^*yi3/^ifs::^)V 
-L-t Ko;^ri/'^n y/u^^yiz/nf^^-:;:/, (b) 1-(1 ^l^i^A^-^^ 

(c) 1- (1 -^>'i^/U:;*-dp'>;«;/l'4?=-/W-L-t yyu-L-o 
>rV/U) f^^e^:^. (d) 1- (1 — «:^e^/P:^^e^*/U/J?=^/P-L-t Kn 
'^'^T'D y/V-D-n^t//l/) tfX7i;y, (e) 1- (1 — ^>'i;^A^:t^i^iJA^ 
JiKs./i'-L-t Kn:^t/:/'n y/u-L-^a.^iyuTy-zi^) t°^7v?:/, (f) 
1 - (1 -'<:/i^/U;*-dr>>;«7>'l'7}?::i/l/-L-t Kndri/T'n y yU-D-^i^/UT 

(g) 1- (1 — «:^i^/U;*-drt^;&yU;i?=i/l/-L-t Ko 
s^i/r/n yyu-L-rn yyu) SlXJ^ (h) 1- ( 1 -'<:^e^yW;*-:J|f 

11%^ 4 2 
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(01) 1 - ( 1 -^:^i^A^:t^iy'iJ/U:^:^/l'-L-yu ]) v^/Ut*^7 '^^^ 

(02) 1 - ( 1 -^Vi/)V-t^*yiJ )Vif>.z::.)V- L -^D y /W- L - t Kn^^ri/'T'P 

(03) 1 - ( 1 —^'■y*y)\^ir^'iy%)\^if^^f^- L n y /U- L - o >f v'/l/) f ^ 

(04) 1 - (1 -^Vy)Vir^'yi3)\^if^=:')\^- L -T'd y /U-D- n i^/P) t'^^ 

(05) 1- (1 -'<i^i^>'U:^-#i/*/l'^=.yU-L-:/n y/U-L-7ariyl'T7 = 

(06) 1- (1 -^>'C^/U;^-dri^;e7/Uj)<=i/U-L-7'p y/i'-D-y'ai^/l'Ty^- 
(07) 1 - ( 1 -^:y\/JViir^^y^fVif^::.>\y- L-Zfti]} JV- 'L--/X1 y iV) tf^ 

(08) 1 - (1 -^>i^yW5|-dF-'>;!&/i'^=/u-L-7'o y/u-D-T'n yyw) K*^? 

(09) 1 - ( 1 — ^>'v'/'V';2f-=^r>'*/V/1?=/W^^y v'/l'- L -y^a y /U^/y v-zH:"^ 

(10) 1 - ( 1 -^:/i^yv:t^i/*/Vj|^=i>'i'^y i^/w- L -T^o y /u- L - 1 Kn 

(11) 1- (1 -^i^i^yW;r:5fi/'^yi^jK=>'V^y i/'/i'-L-yn y/p-L-PW'£^ 
/u) M'^^i^i^ 

(12) 1 - ( 1 -^:^c;'>'U:^-^i/*yUjK=>'i'^^ y ->/i'- L -T^o y ju-D- n ^ 
/u) tf^7i^:^ 

(13) 1- (1 -'<>'v'/U:*-dr':/;i(7/UJt?=/V^^y>'7U-L-yo y/l^-L-73: = 

(14) 1 -( 1 jU^zr^jU^ ]} Vyu- L-T'n y /u-D-73i=i/U 

(15) 1- (1 -'<i^':;?;u:i-*'>:i{;yV7i?=/u^^y wu-L-:/p y/v-L-::^o y 
/u) f'^^i^:^ 
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(16) 1- (1 -'<>'v^>'U;<J-+v'*/U7}?=7U^!; v'/^-L-7"p y/J^-D-yo y 

(17) 1- (1 -'<>'t;f;i';*-dp^>^/U;J?n/U-L-t Kp:¥i/7'n y/U-L — TV 

(18) 1 -[1 -^:/v^/V;^-:5rv/:*r/V/1?-/w-L- 1 KDdr^^7°u y ;U-(N-e-T 
■fe^/U)- L - y v?=/l/] f-S^ 

(19) 1 -(1 -'<:/i^>'U3}-dri/;&/U;}?r:/W-L-b Ko v'T'n y /U-(N-e~^ 

(20) 1 -[1 — i^t?/W;*-:¥i/';<;/l'/I?=/U-L-fc Kn =^i/7"n y /u- (O- t e 
r t-y^^/u) -l,-->^Vitr=-i\'\\C^7i/:y 

(21) 1 -[1 -^:^i;'yl';*"^i^;t;yW;}?-yU-L-t Kn:^r->7'n y /w- /3 - (2- 

(22) 1- (1 — <Vi/>n/;*-^e^*/V/K=/U-L-t Kndfi^T'n y/U-N- i n 

(23) 1 - ( 1 -^i/v=/l^;r^e^*>'UxK— yu- L -T'n y /U- L — T y o>f i/yv) 

(24) 1 -[1 — «>'v'/U;i-:^rv';&/V/I?=.yl'- L-T'n y >'^-(N-e-T^rf^/^)- 
L - y v^nyP] 

(25) 1 -[ 1 -^Vi^tVir^^ylJ fVif^^}V-i,-^xi ]) /l^-(N-e-^yi^J\^:t^ 

(26) 1 -[I -^l^i^/U:t^iyiJ/U:^=.;U^L-'^X2 D /v~ (o- t e r t 
/U) -L-;^l^:*-r:yU]lf^7i^>' 

(27) 1 -[1 -^i'v?yU;*-df'>;&/l';J?::i/l/--L--yo y/W- $ - (2 -^j:=;U) 
- L - T 7 -/W] t:°^7 v^:^ 

(28) 1- (1 i/;(;/k4?-/i^-L-yp y/u-N- i n-t-^h 

(29) 1 - ( 1 -'<:^':^/U;i-:^'>*/V/-K::i/U~ L-yn y-'U- L-i^^ n^df-iz/V 

(30) 1 -[1 -'<:/t?yl';*-:^ri/*/V/K=./U-L-yn y/l/- (o- t e r t -^^f- 

68 



wo 98/01133 



PCT/JP97/02357 



(31) 1 - (1 -'<yi^/U^:3E-v';*/PxK-/^-L-7°i3 V^i^-L~>^^:t=^/l^) t° 

(32) 1- (1 -^yi^yW;i-dri/*/W7}f=>«'-L-7'n y/U-L-^an/U^yi^ 
/U) t'^7i^:^ 

4 3 

/l^yn^p<^/U-ir h:/(0.33g, 0.66mmoI)(7)3l^^r/-/^3.3mL^^KS^ 11 *Ofit»W 
t-^fi'fo^at^*T/-en{3:4-p< hdri/'^i^y-'^sf-T? K(10.0mg,0.06mmol), 
4-^5 cJ^y-r /l^T-fe h ^;J-r ^ Klfi®!i^(10.3mg,0.06iiunol), 1 '- i^^ n t° 
7U- 4 ->< 5 ^y-f /ur-Ir h ^:tr ^ K(10.6mg,0.06tnmol)> 1 -T-f n - 
[3, 3, 1] -4-;^^' '^Ay'i-iirr %. K(l 1.8mg,0.06iiiiiiol)» A-'Ji^ ^/UT ? 
y ^:y-/^iirr % Kigieifi(13.0mg.0.06ramol). 4 1 - \i7^J:=.t\/=f- 

X K(14.1mg,0.06inmol). 4 - t" a y = yux: >/ ^ ^ KlfiSllfi 
(14.6ing,0.06mmol). 4 -f^:t^/wr ? /-<:/X^;!j-T ^ KigSS4l:(14.7mg,0.06mmol). 
a - o 7*0 tVU^:/ 5^ ^T(14.9mg,0.06inmol). 1 -^Vi^/W- 3 - 
t"n y >fri/U^:*-T ^ K^fiife^&(15.6Ing,0.06InInoI). 4 -s;':/o f /UT ^ /^l^V 
^:tr% K:SSfeJfi(16.6ing.0.06inmol). «:SiK@t:i^nxL 8 OtJitsK Lit„ ^liSri^ffi 
e*L. (a) N-{1- [2- (4-p« h:Srt^73L=/^) ^r>^-4— T^'V] ) 

- 1 — 1 -'<:/v?/v;r^i/'^/ujr?r:^/u^y ez/u-L-yo y i^r ? K» 

(b) N-{l-C2- (4— f ^^y/U^yW) 7tf^/l'f^T)/-4-W>'l'] 

1 -^:/e;/U:*-^'>;&/l/7K-/l'r y i//WL-yn y :/T ^ Kv ( c ) N -1 
_ { 2 -[ ( 1 - n e//U) - 4 -^i' * ^-/A^^ 7U] pi ^yu^T y- 4 ->r /U] } 

- 1 1 -'<Vv?/U;^drv':&/W/K=/u^y e/>'U-L-7'n y 5 K, 
(d) N-{l-[2-(l -TI^'K'i/^n- [3, 3. 1 ] - 4 -;t-^'^/W) f^T y- 

4 -'T/l/] } - 1 — 1 -'<>":^/U;*"dF..>;(;/u;!jf=:/i,^i; t//WL-7'n y 
(e) N -l-{2-[ (4-i?p«^r^/7a=i/l') ^ry-4— </U]) 

- 1 -^yf-jU 1 -^i^^;/U;*-dF.V;(7/U;J?c=./W^y '>/l/-L-yo y 5 K. 
(f) N -l-{2-[ 1 -(4-^>i^/H:!'^7t^=/U) ^ry_4_>C/u] }-i 
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N -l-{2-[ (4-t*ai;i;=i/P7x=.yW '^ry-A-^/U] ) - 1 -^l^'f'/U 
I -^:y*^/U:t^i^iJA^7^^=L/i.ir]} '>/u-L-yn y ^ h\ (h) N -1- { 2 

>i^/U:t^iy:^/U7^=.ji'^]) WU-L-T'n y i^T ^ K. ( i ) N -1- { 2-[ (i/' 
iJ'pyn tVu7i^/W7«^/i')T^/f'T:/-4--r>'i'] 1- 
'<:/i^yU:*-dri^;{;/V;I?=i/P^y i/zl'-L-T'n ])lyT%h\ ( j ) N -1- { 2-[ ( 1 
-'<:^i^/n:'p yi^^^-3~'Y/w) f-T)/-4->r/w] }- 1 -'^xf-zv i 
l^i^jU4-^i/i}/\^^=.jl^y}) i^A^'l-yu Vl^r?. K, 2S^U5(k) N -1- {2-[ (4 
-v?>^atVvr5:/7^-/u) ^Ty-4->i'/u] }-i — 'y^/u i—<yiP 

Ref : 

Ex. : %mm% 

Bp. : SlL!^ 

H'-NMR : Yiv 

IMS: TMSrtSfPSJH 

Anal. : jiM^^^ 

calcd. : 

found : HS^^ 

m/Z : (m/Z) 

B/e:®ft5^^«S (m/e) 

FAB: FABi* 

APCI:APCIjfe 

Str. 
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Ph : 

Bn : ^:/v?/WS 
i-Bu : ^ yyf^/WS 
1-pipe: 

Hoc : tert-y h v^;<7/W/1?-/uS 
Py-3-yl : 3-fyi^>^S 

Hes : p< '?^/V7*=/U'S) 
Ac : r-fe^/VS 
Bu : 

Me: ^^/WS 
Et : 

Pyra-2-yl : f7i^=->^S 

2, 6-CF3-CBH3 : 2. 6- 1*;^ h y 7/V;tn ^ 

2. e-Cl-CgHj : 2. ^-J^ n n 

2. 4. 6-Cl-Cjfl2 : 2. 4, 6- h y iJ' n n 

3. S-NOj-CgHg : 3, h ^i^/wS 
3. S-Cl-CgHj : 3, n p ^x^/uS 
3-F-4-0fl-C,H3 : 3- 7^i^:t'o - 4 - 1 Kn 31— /US 

HPLC : P-r h:^-<^ h/u (l^fi : BScK L-TlOOM^Ki^y, L-7200M:^— 

i^::^^-, L-7400UV«IWS§. D-7500M^'n-^ h7^-^«iaigB) 
HPLCMS : mi^^ c-r h/v (i^fii : Thermo Quest^tSli TSQ7000) 

#a : i^U^a {tiyM^: ^/i^^W LiChrospher 100 RP-18 (4. OiiuDX25nm. 5jum 
), 7.fi/-^-Si! HPLC grade MeOe(A452J-4)t|{l©*(W5J-4X i^m^b^^ 
mhV yj\^:tums.imk cat Na 40578-00)) , mmm- : Sninol h y 
St^OMeOH^ : Snunol h y 7/V2hog^(7)ii®7K^=5:95-100:0©:/7i^3i 
:/hSr/5>ltTlinL/niinl S^^PbI 100:0T?35>PflJKm. «im : 254nin, ) 
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#b : mm^i^h (*^M. : U >( A-302 S-5 ODS coluinn(4. Bmmx ISOmin, 
5;zd), mk : i^i—fil HPLC grade UeOH (A452J-4)i:flS®7K(W5J-4)?:ffl 

0~100:0<Z>r72^3:y h$rA»ltT0.8inL/iiin)l5$>Pp^, 100:O^S: 1 5^P^»ftffi, ^ 
m : 254n]no ) 

#c : itttilfei^c : r?^^:^^^-!!®} A-302 S-5 ODS coliiiiin(4, 6iiiinxl50iDBi. 

5/Lnn). : HPLC grade MeOH (A452J-4)t^e;k(W5J-4)S:ffl 

Snmol h y 77U;*-ni^<oMeOHfi5*S : Snnol h y 7/P;*-nS^C5a®;k^=5 
:95~100:0cOir7t^3:>'hSr;6.ltTliiiL/iDin2O5)-rBmtt}, :^ttl : 220njio ) 
W : gKW^d : !7^3iAi^-tfc$i A-302 S-5 ODS coluain(4. 6inmxl50iBm, 

5Min)^ mik : y^'y^-m HPLC grade MeOH (A452J-4)tlS@;jc(W5J-4)Srffl 
v\ 5iiimol h y 7/V;*-ng^i^MeOH^ : 5iniiol h y 7yV;!|-ng1fife(Z)^®7K^=l 
0 : 90-60 : 40(75^7 v^^v h=^A>ltTlniL/inin2 0 5>PBmW. ^ffi : 220ninc ) 
#e : Wm^e {iJyJ^: !7^3ii^i^-tfcSi A-302 S-5 ODS coluBn(4. 6oiinxl50ina. 
5m«). mk : 7^'i/-ir-» HPLC grade MeOH (A452J-4)^lie*(W5J-4)S:ffl 
Smaol h y 7/U;*"ni^<OMeOH^ : Soool h y 7>'U:*-ng^<7)|ie;K«m=5 
:95^100:0or7e^^>'h$r;6»ltTliDL/niinl 55>TOW. m^i : 220nino ) 
#f : mti!i^>^l (iJ7J» : !7-r:i^Ai^-^tK A-302 S-5 ODS coluinn(4. 6iiiinxl50iin, 
Sum), mk'.y-a^^-m HPLC grade HeOH (A452J-4)i:IS®7K(f5J-4)Srffiv> 
. Sminol h y 7/P:*-ciS^(Z)MeOHi§fS : Snnol h V 7/W:*-ng|K<^^e*«SE?R=50: 
50~80:20or7i^3Li^ hSr;i>»tTlinL/nin2 S^Fflggmx «im : 220nno ) 
ret. time : VTyya (retention tine) 

P-Cl-DL-Phe :DL-p-^no -ys^=.j\^T 7— /WS 
fi -(=0)-DL-Phe : DL-p-^hys. =:/UT y =/l^S 
L-Lys-N-e-Ac : (N-e-T-fef-zW) -L-yt^r:;uS 
L-Lys-N-£-Z : (N-E — ^l^i^/U:t^iy:ltj/]^n^=^/U) -L-V '✓'^/I'S 
L-Thr(O-Bu-t) : (o-tert-:/^/w) -L-;^^3^ily^S 
L-Trp-N-Boc : (N-tert-^ h^i/;t;/u;J?=yU') - l- h y h77=/wS 
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L-Clu(O-Bu-t) : (O -tert- y^^yi') - L - tTjx^^ y yu3 
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m 6 




Rf. 


r' 








I 


Z 


Bn 


CH2OH 


mp. :134 — 135tC 


2 


z 


/-Bu 


CONMe(OMe) 


m/Z : 4 0 6 (FAB. l) 


3 


z 


i-Bu 


CH2OH 


m/Z : 3 4 9 (FAB, 1) 


4 


z 


/-Bu 


CONH2 


m/Z : 3 6 2 (FAB, M++ 1) 


5 


z 


/-Bu 


COn'^NBoo 


m/Z : 5 3 1 (FAB, M*+ l) 


6 


PhCO- 


i-Bu 


CH2OH 


m/Z : 3 1 9 (FAB. 1 ) 


7 


PhCO- 


/-Bu 


COn'~^NBoo 


m/Z : 5 0 1 (FAB, M*+ 1 ) 


8 


H 


i-Bu 


CH2OH 


m/Z : 2 1 5 (FAB. M*+ 1) 


9 


H 


i-Bu 


CON^NBoc 


mp. : 1 4 6- 1 4 7*C 


10 


PhSOz- 


/-Bu 


/ — v 
CON NBoo 


m/Z : 5 3 7 (FAB, l) 


11 


PHNHCO- 


/-Bu 


CON NBoc 


mp. : 1 74-1 75'C 


m 7 


Rf. 


Str. 




12 


0 

-HCl 


m/Z : 2 7 2 (FAB, M^^-C 1 ) 



74 



wo 98/01 133 



PCT/JP97/02357 

1 



« 8 



CON^ m/Z:450(FAB, 



Ex. 


R' 


R^ 


R' 




6 


Z 


Bn 


CON^ 


van : 450(FAB, M*+l) 
'H.NMR(DMSO-d«, TMS) 
6:1.60-1.74(7H,m). 2.01-2.12(lH,m), 2.71- 
2,96(3H,ra), 3.16-3.45(5H,m), 4.20- 
4.26(lH,m). 4.63(lH,dd), 4.95(lH,dd), 
5.06(lH,dd). 7.15-7.38(10H,m), 8.20(lH,d) 


7 


z 


Bn 


CON^ 


m/Z : 464(FAB. Nf+l) 
Anal. C27Hj3N304 

C(%) H(%) N(%) 
calcd. 69.96 7.18 9.06 
found 69.87 7.25 9.00 


8 


z 


Bn 


/—V 

CON NM» 
>-_/ 


m/Z • 479fFAB M*+n 

'H.NMR(DMSO-d«, TMS) 

8:1.65-1.75(3H,m), 1.86-1.92(lH.m), 1.98- 
2.18(7H,m), 2.67-2.97(2H,m). 3.26- 
3.44(6H,ra), 4.19-4.26(lH,m), 4.88- 
5.11(3H,m), 7.14-7.38(10H.m), 8.29flH,dd) 


9 


z 


Bn 


CON 0 


m/Z : 466(FAB, Nf +1) 

*H-NMR(DMSO-d6, TMS) 

a:1.65-1.74(3H,m). 1.96-2.12(lH.m). 2.67- 
2.98(2H.m), 3.10-3.44(IOH,m). 4.17- 
4.26(lH,in), 4.88-5.1 l(3H,m). 7.16- 
7.38(10H.in). 8.32(lH.dd) 


10 


z 


Bn 


cony 


m/Z : 436(FAB. M'+l) 

'H-NMR(DMSO-d<i, TMS) 

6:1.69-1.73(3H,m), 1.80.2.20(3H,m), 2.72- 
2.89(2H.m). 3.32-3.42(3H,m), 3.62- 
4.11(3H.ra). 4.17-4.25(iam), 4.38(iadd). 
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4.96(lH.dd). 5.06(IH.dd). 7.15-7.38(10H,m). 
8.22(tH.in) 


11 


Z 


Bn 


CON^^OH 


m/Z:480(FAB,M*+l) 
'H-NMR<nMS(V.d< TM*:^ 

6:0.90.1.80(7HM 2.08(lH,bre), 2.64- 
3.14(4H,in), 3.28-3.46(2H,m), 3.52- 
3.66(2H,m), 3.75-3.88(lH,m), 4.17- 
4.27(lH,m). 4.68(lH,dt), 4.88-5. 12(3H.in). 
7.13.7.38(10H,m), 8.17-8.36(lH.m) 


12 


PhCO- 


/•Bu 


CON^^OH 


m/Z : 416(FAB, M*+l) 

ri-JNMK(UMaU-d«, I Mo) 

8:0,72-0.90(6H.m). 1.10-1.52(4H.m), 1.60- 
1.90(6H,m), 2.14-2.21(lH,m), 2.80- 
3.30(2H.m). 3.35-3.95(5H,in), 4.44- 
4.6l(lH,m), 4.72.4.80(2H,m), 7.29- 
7.52(5H.m). 7.97-8. 16(lH.in) 


13 


Z 


Bn 


COCHaSPh 


m/Z : 503(FAB, M*+l) 

6:1.50.1.90(3H,m), 1.94.2.05(lH,m), 2.76- 

2.87(lH,m), 3.06-3.15(lH,m), 3.35- 
3.44(2H,m), 3.91-4.26(3H,m), 4.55- 
4.76(lH,m), 4.95-5. ll(2H,m), 7.17- 
7.43(15H.m), 8.48(lH,t) 


14 


7 






uyt* . JO Hr Ad, IVl +1 ) 

'H-]SIMR(CDCl3. IMS) 

6:1.50.2.25(4H,m), 2.70-3. 16(2H,m), 3.37- 
3.52(2H,m), 4.10-4.62(2H.m). 5.09- 
5.14(2H.m), 7.09-7.37(10H,m), 9.41- 


15 


z 


/-Bu 


CHO 


m/Z : 347(FAB, M*+l) 
•H-NMR(CDCl3. TMS) 

6:0.87-1. 02(6H,m), 1.41-2.49(7H.in). 3.38- 
3.66(2H,m), 4.22-4.58(lH,m). 5.00- 
5.32(3H.m), 7.23(6H.in). 9.39-9.53(iam) 


16 


PhCO- 


i-Bu 


CHO 


in/Z:317(FAB. M*+l) 
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•H-NMR(CDCl3. IMS) 

8:0.88-1. 00(6H,in), 1.45-1.52(lH.m), 1.66- 
1.78(2H,in), 1.84.1.87(lH,m), 2.03- 
2.12(2H,m), 2.47-2.53(lH,m). 3.45- 
3.58(2H,m), 4.41-4.47(lH,m). 4.85- 
4.88(lH,dd). 7.40-7.50(6H.m), 9.58(lH.s) 


17 


Z 


Bn 




m/Z : 425(FAB, M*+l) 
'H-NMR(CDCl3, TMS) 

8:1.50-2.25(4H, m), 2.63-2.97(2H,m), 3.20- 
3.47(2H,m), 3.70-4.05(4H,m). 4.29(lH,brs). 
4.40-4.55(lH,m), 4.70.S.02(lH.m), 
5.16(2H,brs), 7.15-7.35(10am) 


18 


Z 


Bn 


CH=CHCO- 
OEt 


in/Z:451(FAB,M*+l) 
'H-NMR(CDClj, TMS) 

8:1. 24-1. 32(3H,m). 1.77-2.29(4H,m), 2.60- 
3.02(2H.m). 3.20-3.58(2H,m). .4.11- 
4.21(2H,m), 4.30(lH,brs), 4.80-4.97(lH,m), 
5.14(2H,brs). 5.73-6.02(lH.m), 7.06- 
7.10(lH.m). 7.20-7.52(1 la 


19 


Z 


Bn 




m/Z : 503(FAB, NT+l) 
Anal. C29H30N2O6 

C(%) H(%) N(%) 
calcd. 69.31 6.02 5.57 
found 69.04 6.25 5.67 


20 


Z 


Bn 


COOPh 


m/Z : 503(FAB, Nf+l) 

'H-NMR(DMSO-d«, TMS) 

6:I.50-2.25(4am), 2.67-3.5 l(4H,m), 4.17- 
4.27(1H^). 4.47-4.55(lH^), 4.82- 
5.18(2ani). 7. 16-7.42(1 5H,m), 8.10- 
8.24(iam) 


21 


Z 


i-Bu 


Coo-^NO, 


m/Z : 484(FAB, M*+l) 

•H-NMR(DMS0-d6, TMS) 

8:0.81-0.97(6H,m). 1.64-1. 86(6^01), 2.12- 
2.24(lH,m), 3.38-3.61(2am), 4.26- 
4.34(iam), 4.24-4.57(lRm). 4.88- 
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5. 19(2H.mX 7.22.7.42(7H,m), 8.24- 
8.33(2H,m), 8.54-8.62(lH,m) 


22 


Z 


Bn 


F F 


m/Z • S63fFAB M*+l^ 

•H-NMR(DMS0-d6. TMS) 

6:1.65-1.85(3H,in). 1.99-2. 15( I H,m). 2.81- 
3.50(4H,m), 4.20-4.27(lH,in), 4.83- 
5.13(3H.m). 7.09-7.37(10H,m), 8.69- 
8.79(iam) 


23 


z 


Bn 




tn/Z • SlSfFAB M*+n 

'H.NMR(DMSO-d«, TMS) 

6:1.65-1.85(3H,m), 2.02-2. 14(lH,m), 3.03- 
3.50(4H,m), 4.22-4.30(lH,m). 4.60- 
4.72(lH,m), 4.81-5. 14(2H,m), 7.14- 
7.38(12H.m), 8.28f2H. dt), 8.70(iadd) 


24 


z 


/'-Bu 


F 


m/Z : 502(FAB, M"+l) 

'H-NMR(DMS0-d6, TMS) 

a.u.ou-v.>o^oJci,m^ l.ol-l.!/Z(orl,ni), 2.12- 
2.24(lH,m), 3.35-3.50(2H.m), 4.26- 
4.34(lH,m), 4.42-4.50(lH,m). 4.87- 
5.15(2H,m), 7.17-7.37(6H.m), 7.44- 
7.52(lH,m), 8.23-8.28(lH,dt), 8.61- 
8.64(iadt) 


25 


z 


i-Bu 


con'^nh 


m/Z:431(FAB. M*+l) 

'H-NMR(DMS0-d6, TMS) 

o.u. /'♦<,jn,i;, u. oo( Jtljdd;, 1 .27- 1 .65(3H,m), 
1.74-1.84(3H,m). 2.02-2.18(lH,m), 2.57- 
2.70(4H,in). 3.28-3 .48(6H,in). 4.21- 
4.34(lH,m), 4.63-4.76(lH.m). 4.90- 
5.08(2H,m), 7.28.7.37(5H.in), 8.11- 
8.22(iam) 


26 


PhCO- 


/-Bu 


CON^NH 


tn/Z : 401(FAB. M*+l) 
'H-NMR(CDCl3, TMS) 

8:0.89(3H.d). 0.97(3H,d), 1.43-2.30(7H.m). 
2.80-2.95(4H.m), 3.44-3.66(6H,in). 
4.7l(iadd). 4.93-5.0inH,m). 7.17flttd\ 
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7.38-7.5S(5H.in) 


27 


PhNH 
CO- 


I-Bu 


con'^nh 


m/Z:416(FAB,M*+l) 
'H-NMR(CDCl3. TMS) 

8:0.91(3H,d). 0.96(3H.d), 1.43-1.74(3H,m), 
2.00.2.27(4H,m), 2.82.2.96(4H,m), 3.42- 
3.69(6H.m), 4.44(lH,dd), 4.88(lH,dt). 
6.93(lH.brs). 7.02(lH.t). 7.11(IH.d), 
7.27(2H.t). 7.44(2H.m) 


28 


PhSOz ' 


/-Bu 


r-\ 

CON NH 
\_/ 


m/Z : 437(FAB. M*+l) 
'H-NMR(CDCl3, TMS) 

6:0.92(3H,d), 0.98(3H,d), 1.50-1.84(6H,in), 
2.11-2.17(lH,in), 2.81-2.97(4H,m), 3.20- 
3.27(IH.in), 3.43-3.61(4H.m). 3.68- 
3.74(lH.m), 4.13(lH.dd), 4.92-4.98(lH.m), 
7.42(lH,d), 7.53-7.57(2H,m), 7.61- 
7.66(lH.in), 7.87-7.90(2H,in) 


29 


Z 


/-Bu 


CN 


m/Z : 344(FAB, NT+l) 

'H-NMR(DMSO.d«. TMS) 

6:0.80(3H,d), 0.88(3H.d), 1.51-1.60(2H,in), 
1.63-1.69(lH,in), 1.75-I.87(3H,m), 2.09- 
2.25(lH,m). 3.34-3.49(2H,m), 4.14- 
4.24(lH,in), 4.68-4.77(lH,m), 4.97- 
5.11(2H,m), 7.27-7.38(5H,m), 8.70- 
8.79(ia,dd) 


30 


z 


/-Bu 




m/Z:430(FABX+l) 
*H-NMR(DMSO-d6,TMS) 
6:0.80-0.96(6H,in), 1.46-1.86(6H.m), 2.04-2.2 

4(lH.in), 3.29-3.46(2H,m), 4.24-4.37(lH. 

m). 4.92-5. 10(2H,ra), 5.39-5.56(lH.m), 7.2 

l-7.40(5H,m), 8.20(lH,d), 8.25(lH,d), 8.33 

-8.48(lH,m) 


31 


z 


/-Bu 




m/Z : 480(FAB, M*+l) 
'H-NMR(DMS0-d6, TMS) 
6:0.87(3H,dd), 0.97(3H,dd), 1.55-1. 85(6H.m), 
2.07-2.23(lH,m). 3.30-3.45(2H.m), 4.27- 
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4.37(lH,m), 4.94-5.09(2H.ra). 5.49- 
5.62(lH.m), 7.25-7.38(5H,m). 7.64- 
7.71(2H,m), 8.23.8.29(2H,m). 8.52- 
8.58(iadd) 


32 


z 


/•Bu 




•H-NMR(DMSO-d«. TMS) 

6:0.78.0.98(6H,m), 1.50.1.95(6H,in), 2.05- 
2.25(lH,m), 3.29-3.50(2H,in), 4.22- 
4.35(lH,m). 4.84.5.24(3H,m). 7.10- 
7.75(9ain). 8.58-8.72{iain) 


33 


z 


/-Bu 




m/Z:452(FAB.Nr+l) 

'H-NMR(DMS0-d6, TMS) 

6:0.76-1. 00(6H,m). 1.45-2.00(6H,in). 2.10- 
2.31(lH,in), 3.35.3.52(2H,m), 4.26- 
4.44(lH,m), 4.90-5.28(3H.m), 7.26- 
7.52(7H.in), 7.92-8.09(2H,m). 8.80- 
8.88(lH.in) 



« 9 



Ex. 


Str. 




34 




m/Z:331(FAB,Nr+l) 
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^ 1 0 



R«-(G)n 




X-CO-R- 



Ex. 


R'-(G)n- 


R* 


-X-CO- 


R*. 




3S(a) 


Z-Gly 


H 


L-Nle 


H 


'H-NMR(CDCl3,TMS) 

6 :0.88(3H,t). 1.30.1.32(4H^ 
), 1.55-1.63(lH,m), 1.83-1. 
97(2H.m),2.04(lH,br), 2.10- 
Z. i 1x1,1117, <^.-^0-Z.Jo^iri, 
m). 3.39-3.45(lH,m), 3.56( 
lH,m), 3.97-4.07(2H,brs), 4 
"iO^ a7f^¥l m\ 4 61-4 64/'] 
H.m), 5.11(2H,s), 5.69(1H. 
br), 7.21(lH,d). 7.31-7.36(5 

m/e 404 (FAB) 


35(b) 


Z 


H 


L-Me 


H 


'H-NMR(CDCl3,TMS) 

6 :0.87(3H,t), 1.23-1.28(4H,m 
). 1.80-2.35(6H,ni), 3.5 
5(2H,bnn), 4.30-4.42(2H,m) 
, 5.l7(2H,s), 6.39(lH,br), 7 
34f5Rm^ 9 57flKs') 

m/e 348 (APCI) 


36(a) 


Z-Gly 


H 


L-Nle 


2,6-CF3-C«H3. 
COOCHr 


m/e 674 (FAB) 

HPLC #a ret.tune:12.04min 


36(b) 


Z-Gly 


H 


L-Nle 


2,6-Cl-C6H3-C 
OOCH2- 


m/e 606,607,608,609 (FAB) 
HPLC #a ret.time:12.49min 


36(c) 


Z-Gly 


H 


L-Nle 


Ph(OMe)CHC 
OOCH2- 


m/e 582 (FAB) 

HPLC #a ret.time:13.10min 


36(d) 


Z-Gly 


H 


L-Nle 


Ph(CH2)jC00 
CHr 


m/e 580 (FAB) 

HPLC #a ret.time: 11.87mm 
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36(e) 


z 


H 


L-Nle 


2,6-Cl-C6H3-C 
OOCH2- 


m/e 549 (FAB) 


36(f) 


z 


T T 

H 


L-Nle 


2,4,6-Cl-CdH2 

-COOCHr 


m/e S8S (FAB) 


37(a) 


z 


H 


DLrVal 


TT 

H 


m/e 333 (APCI) 


37(b) 


ry 

z 


H 


Au) 


TV 

H 


m/e 319 (APCI) 


37(c) 


ry 

z 


H 


DL-Phe 


H 


m/e 381 (APCI) 


37(d) 


ry 

Z 


TT 

H 


T^¥ TIL.^ 

DL-Png 


TT 

H 


m/e 367 (APCI) 


37(e) 


f-m 

Z 


H 


DL-Nva 


H 


m/e 333 (APCI) 


38(a) 


Boc 


H 


Abu 


H 


m/e 285 (APCI) 


38(b) 


Boc 


H 


DL-Val 


H 


m/e 299 (APCI) 


38(c) 


Boc 


H 


DL-Aib 


H 


m/e 285 (APCI) 


38(d) 


Boc 


H 


DL-Phe 


H 


m/e 347 (APCI) 


38(e) 


Boc 


H 


DL-Phg 


H 


m/e 333 (APCI) 


38(0 


Boc 


H 


DL-Leu 


H 


m/e 313 (APCI) 


38(g) 


Boc 


H 


p-Cl-DL-Phe 


H 


m/e 381 (APCI) 




Boc 


H 


/3-(=0)-DL-Phe 


H 


m/e 361 (APCI) 


38(h) 


Boc 


H 


DL-Nva 


H 


m/e 299 (APCI) 


39(a) 


Z 


H 


L-Nle 


2,6.CF3-C«H3- 
COOCH2- 


m/e 617,639(M+Na) (FAB) 
HPLC #a ret.time:12.08min 


39(b) 


Z 


H 


L-Nle 


3,5-NCVC6H3- 
COOOfc- 


m/e S71(M+Na) (FAB) 
HPLC #a ret.time:11.82min 


39(c) 


z 


H 


L-Nle 


4-MeOOC-C6 
H4-C00CHr 


m/e 539,561(M+Na) (FAB) 
HPLC #a ret.time:I2.44min 


39(d) 


z 


H 


L-Nle 


4-CI-C6H4-CO 
OCHr 


m/e 515 (FAB) 

HPLC #a ret.time:11.84min 
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39(e) 


Z 


H 


L-Nle 


3,5-Cl-L6rl3-C 
OOCH2- 


nve 549(C1=35,Cf=35),551(Ci-35 
,C1=37) (FAB) 


39(0 


Z 


H 


L-Nle 


4-F-C6H4-CO 


m/e 499.521(M+Na) (FAB) 
rirL.v^ ?iFa ret.tinie. Li.Mmin 


40(a) 


z 


H 


L-Nle 


Pyra-2-yl-COO 
CHr 


tn/e 483 (APCI) 

EiPLCMS #b ret.time:13.20min 


40(b) 


z 


H 


L-Nle 


PhOCHjCOO 
CH2- 


m/e 511 (APCI) 

HPLCMS #b ret.time:lS.2Sinin 


40(c) 


z 


TT 

H 


L-Nle 


2-Cl-Py-3-yl- 
COOCH2- 


m/e 516 (APCI) 

fiPLCMS #b ret.time:14.20niin 


40(d) 


z 


TT 

H 


L-Nle 


Mes-COO- 
CHr 


m/e 523 (APCI) 

HPLCMS #b ret.time:17.00mm 


40(e) 


z 


H 


L-Nle 


3-F-4-OH-C6 


m/e 529 (APO) 

rlrl/LMo m> ret.tiiiie:i4.4Uinin 


41(a) 


z 


OH 


dy 


1-Pipe 


m/Z 391 (APCI) 

rlrLLMb #c ret.tune:7.zuniin 


41(b) 


z 


OH 


L-Hyp 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS ffc ret.tune.8.25min 


41(c) 


z 


OH 


L-Leu 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS #e ret.time:10.00min 


41(d) 


z 


OH 


D-Leu 


1-Pipe 


m/Z 447 (APCI) 

HPLCMS #Q ret.time:9.30min 


41(e) 


z 


OH 


L-Fne 


i-Pipe 


m/Z 481 (APCI) 

HPLCMS #e ret.tune:9.40min 


41(0 


z 


OH 


D-Phe 


1-Pipe 


m/Z 481 (APCI) 

HPLCMS #c ret.time:9.4Smin 
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41(g) 


Z 


OH 


L-Pro 


1-Pipe 


tn/Z 431 (APCI) 

HPLCMS #c ret.time:8,55min 


41(h) 


Z 


OH 


D-Pro 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:8.55niin 


42(01) 


z 


H 


Giy 


1-Pipe 


m/Z 375 (APCI) 

HPLCMS #c ret.tiine:10.55inin 


42(02) 


z 


H 


L-Hyp 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:9.00inn 


42(03) 


z 


H 


L-Leu 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #c ret.time:12.75min 


42(04) 


z 


H 


D-Leu 


1-Kpe 


m/Z 431 (APCI) 

HPLCMS M ret.time:12.75min 


42(05) 


z 


H 


L-Phe 


1-Fipe 


m/Z 465 (APCI) 

HPLCMS #d ret.tiroe:12.80min 


42(06) 


z 


H 


D-Phe 


1-Pipe 


m/Z 465 (APCI) 

HPLCMS #d ret.time:12.8Smin 


42(07) 


z 


H 


L-Pro 


1-Pipe 


m/Z 415 (APCI) 

HPLCMS #d ret.time:11.45min 


42(08) 


z 


H 


D-Pro 


1-Pipe 


m/Z 415 (APCI) 

HPLCMS m ret.time:11.40min 


42(09) 


Z-Gly 


H 


Gly 


1-Pipe 


m/Z 432 (APCa) 

HPLCMS #d ret.time:10.20min 


42(10) 


Z-Gly 


H 


L-Hyp 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #d ret.time:10.25min 




z>\jiy 


TT 
il 


L-Leu 


l-Pipe 


m/Z 488 (APQ) 

HPLCMS #c ret.time:9.75min 


42(12) 


2^ 


H 


D-Leu 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #c ret.time:9.80min 
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42(13) 


Z-Gly 


H 


L-Phe 


1-Pipe 


ra/Z 522 (APCI) 

rirLCMo ffc ret. time. V-cSjiTiin 


42(14) 


Z-Giy 


H 


D-Phe 


1-Pipe 


m/Z 522 (APCI) 

HPLCMS #c ret.time:9.85iiun 


42(15) 


Z-Gly 


H 


L-Pro 


l-Pipe 


m/Z 472 (APCI) 

HPLCMS #c ret.time:9.35min 


42(16) 


Z-Gly 


H 


D-Pro 


1-Pipe 


m/Z 472 (APCI) 

HPLCMS 9d rettime:11.00inin 


42(17) 


Z 


OH 


L-Oe 


1-Pipe 


m/Z 447 

rirL.UMa rni rei.uine. 1 1 . /urnin 


42(18) 


Z 


OH 


L-Lys-N-e-Ac 


1-Pipe 


m/Z 504 • 

HrLLMo iKl ret.time.9.20min 


42(19) 


Z 


OH 


L-Lys-N-e-Z 


1-Pipe 


m/Z 596 

HPLCMS #d rettime:13.10min 


42(20) 


Z 


OH 


L-Thr(0-Bii-t) 


1-Pipe 


m/Z 491 

HPLCMS #c ret.tmie:9.8Smin 


42(21) 


Z 


OH 


L-Thi 


1-Pipe 


m/Z 487 

HPLCMa #a rei.time:i l.jumin 


42(22) 


Z 


OH 


L-Trp-N-Boc 


1-Pipe 


m/Z 620 

HPLCMS #f ret.time:20.50mm 


42(23) 


Z 


H 


L-De 


1-Pipe 


m/Z 431 (APCI) 

HPLCMS #d ret.t!me:12.75min 


42(24) 


Z 


H 


L-Lys-N-E-Ac 


1-Pipe 


m/Z 488 (APCI) 

HPLCMS #d rettime:13.85min 


42(25) 


z 


T T 

H 


JL-LyS-N-B-Z 


1-ripe 


HPLCMS #d rettime:13.80min 


42(26) 


Z 


H 


L-Thr(0-Bu-t) 


1-Pipe 


m/Z 475 (APCD 

HPLCMS «c ret.time:10.40min 
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42(27) 


Z 


H 


L-Thi 


1-Pipe 


m/Z 471 (APCI) 

HPLCMS #c ret.tiine:12.S0inin 


42(28) 


Z 


H 


L-Trp-N-Boc 


1-Pipe 


valZ 604 (APCI) 

HPLCMS #d ret.tiine:lS.SOtnin 


42(29) 


z 


H 


L-Cha 


l-Kpe 


m/Z 471 (APCI) 


42(30) 


z 


H 


L-Gtu(-0-Bu-t) 


1-Pipe 


ran 517 (APCI) 


42(31) 


z 


H 


L-Met 


1-Pipe 


ra/Z 449 (APCI) 


42(32) 


z 


H 


L-Phg 


1-Pipe 


m/Z 451 (APCI) 
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mi 1 




Ex. 


If 




43(a) 




n/e 565(APCI) 

HPLC #a ret. timeiS. 32inin 


43(b) 




m/e 539(APCI) 

HPLC #a ret.tioe:9. 16inin 


43(c) 




n/e 579(APCI) 

HPLC #a ret tiie:11.97inin 


43(cl) 




m/e 582(APCI) 

HPLC ffa ret tine: 12. 72nin 


43(e) 




n/e 578(APCI) 

HPLC #a ret tine: 9. 55nin 


43(f) 




m/e 633(APCI) 

HPLC ffa ret time: 13. 74min 


43(g) 




m/e 604(APCI) 

HPLC #a ret tine: 11. 82min 


43(h) 




m/e 606(AFCI) 

HPLC #a ret tine: 13. 24nin 
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43(i) 




n/e 646(APCI) 

HTLrU #a reu tiuic.iu* IDuiin 


43(j) 




m/e 618(APCI) 

HPLC ffa ret tiiDe:13.79oin 


43(k) 




m/e 634(APCI) 

HPLC #a ret. time: 12. 76min 
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nn ^ o fsi m 



1 . m^m^'ry>'i^Km.^i^mi:^-r?>it^^tmm^mm^:^ti?>mi^t 



G : 

n : 0 Xit 1 . 

R'' : 7i<.mm^. ;k^SX«73i=/uSo ) 
4. X;d5^-NH-CHR2- (^4'. R ^ tt*?!!!!^^. T/V^n^S, teiKT/W 




(I) 



o 
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iaSiTyu:^r/vS. ^>oy:^i^^, (SiKTywa^ri/S, TkiHS. 

S; >ryS;^-C (=0) CF„ -C (=0) CFjCFg, -P ( = 
O) (OH) 2, -C (=0) CHjOCHjCFa, -CHjCU -SO^ 
F, «t<«-BY»Y* Y»&IJtY»ttPI-Xttll«JoT. 

6 n T y -yuS : -O"^ t ili^ L TV >T t> J: < S«IS«: W L 
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2ia«o#9ft»ixiia^^pJo 

7. n = 0-Cfc5l»5f^«2ia«(Z>'tKi|KPail»)o 

8. TIB-ltt^ (I' ) •C^$i^-57'Dyyj»»^^£X^*-eoS!l|l^6«>^-fF^^^^^ 



G : 

n : OX\tl , 

R^" : (1) T;Vxt KS; (2) i/T/S ; (3) ^-C (=0) CFg, 
-C (=0) CF2CF3. -P (=0) (OH) 8. -C ( = 0) CH2 
OCH2CF3. -CH2CU -SO2F, ^L<tt-BY^Y2 

^-To ) -C^^tbSS: (4) {Si»r/U3=>f'>*/V'JJ?=>'i'^T-:^>'i^S: (5) 
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ju^^/um ; ( 7 ) SiftSSr* LTV^T J:v^T y -'/i':i-^i^jtjjUjf.=L/u 

;<;/U7j?=/uS ; (9) li«^SS:WLT^^T^>J:v^^^^|&ftl^x^SSS-T? 
gift$ixfe;*/u4?=/vS ; (1 0) ^i^-^i^mt^-^LX^^^XhJiKmi^ 
S^^WLTV^Tt)J;v^■^^^5 75§g6M-^xDTy-y^S; (i i) 

•fef V® tTi>T t> J: < glftS^rW LTv^T t iv^-^^l^ 5 6 
n T y -/l'S-C®ift $ixfc*/U/1f^/US ; (12) 1 , 3 - 

(1 3) -<>'if>^^r*g^LTVNT*>ct<{imS^WL 
(1) R^"- (G) n-^5^>'i?/W:*-:^r>';*/W7K=yUS-Cfcl9, ;6»oR*« 
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-Va I -H. -Me t -H. -Ly s -H. -Ar g-H. Xtt 



- P h e -H-e^^ixSS-CfcS^t^ife, 
(2) R*»- (G) n-;65^>'i^/>2h^i^*/lx;}?nyuS'x?&9, i^oR* ^ 

CHO OH 
OH OH 

C3) R*»- (G) n-;d5'<i/i/^/VS-cfc«9, R ^ • ;dS7k5{ll^-?^(D i 
-X'-r3««, SC-Ar g-H. Xtt-Ar g (COOCHgPh) 
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Stt. ^&igftT/^:¥/^S, >'Nnyv0^-, {£igir/i-=i=3ev'S. tKS^S. ^/v-:*; 



10. X"d^ Arg, Nle, Tyr, Phe, Leu, Pro. Hyp. G 
ly. VaU Aib. Phg. Nva. Abu. p-Cl-Phe. I 1 
e. Thr. Thi. Trp. Lys. Cha. Gl uRXJ^Me tt^hti?} 
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13. R^*jis, (1) Tyi'xtKS: (2) iXT/S: (4) (S®T>'W='*v' 
(6) 7i=iyuf^;rp<^/i^;«7>'^jK:^^^£ ; (7) {&aT>'W3='r 
v^T^J:v^73l/dps/;&/^/1?=^/^S; (8) tei»r/W3=api/S, TKBftS&t/ 

Tt) ii/^-^H^sfi^xor y->'^S"cii«^$Hfc*/^#-/i'S : (12) 

1^ 3-v?3h^y7-/wS; Xtt. (1 3) x^^yi/s^^-c®^$i^-cv^r 
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14. R^'/,K (1) T-ywxt K«-c&6iS*o®ffl8ia«<^yDy:x0|«flc 

16. R'^iK (10) ^>^ymtmLX\,^XtX<mi9^mi:^LX\.^X 

1 7. R^-^s, (1 1) ^y^ymtm^Lx^^xhx<mi$km^^Lx\^x 
19. R'"'^^ ?*^^ii^i^"t?fesi#jjio«Sffl8ieii<^7'D y ^'fi^^i^xii^oiii 
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